ETS| TS 125 224 V12.0.0 (2014-09)

ETSI7T__ N\
()

<

TECHNICAL SPECIFICATION

Universal Mobile Telecommunications System (UMTS);
Physical layer procedures (TDD)
(3GPP TS 25.224 version 12.0.0 Release 12)

G

A GLOBAL INITIATIVE



3GPP TS 25.224 version 12.0.0 Release 12 1 ETSI TS 125 224 V12.0.0 (2014-09)

Reference
RTS/TSGR-0125224vc00

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

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
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 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 2014.
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/
http://portal.etsi.org/tb/status/status.asp
http://portal.etsi.org/chaircor/ETSI_support.asp

3GPP TS 25.224 version 12.0.0 Release 12 2 ETSI TS 125 224 V12.0.0 (2014-09)

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 ETSI Secretariat. Latest updates are available on the ETSI Web

server (http://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 asto 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, UM TS 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", "may not", "need", "need not", "will",
"will not", "can" and "cannot" areto be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verba forms
for the expression of provisions).

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

ETSI


http://webapp.etsi.org/IPR/home.asp
http://webapp.etsi.org/key/queryform.asp
http://portal.etsi.org/Help/editHelp!/Howtostart/ETSIDraftingRules.aspx

3GPP TS 25.224 version 12.0.0 Release 12 3 ETSI TS 125 224 V12.0.0 (2014-09)

Contents

Intellectual Property RIGNES.... ..ottt e b e s 2
01 Yo (o ST 2
AV TeTo = L= g oS = 011 070] oo | OSSPSR 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 F N o] o= V= (0] RS 10
4 Physical layer procedures for the 3.84 MCPS OPLION ........ccceoviiririninesesie e 11
41 LT 0T OSSP 11
4.2 TranSMItter POWES COMLIO ..........oiuiiiitiie ettt e e bbbt e ae e et e b e sbenbesbeeae e e e b e 11
421 GENENEl PAIGIMELEIS.....c.ueiieiieeete ettt ettt bbbt bt bt eh e e e e e e b e sh e eb e s bt ebe e e et e besbenbeeneenne s ennes 11
422 L o] 1 Q0 o 11 | S 11
4221 GENETEL LIMITS.. .ottt ettt e bbbttt e e b e b s et e b e s aeeheese e e e b e sb e e b e sbeebe e e ennennen 11
4222 L T 2 LSRR 12
4223 DPCH, PUSCH 8N HS-SICH ...ttt st st st st st neene s 12
42231 (=T =t [ £ TSP SRSN 12
42232 Out of synchronisation NANAITNG..........coeeeriieiri e 13
4224 L U 1 USSR 13
42241 GaiN FaCtOrS fOr E-PUCH........coi ettt aesnesne e e eneeneens 14
4225 L 1 SR 15
42.3 DOWNTINK CONEFOL ...ttt ettt ettt e et et e s e e e e e e saebesaeebesmeeneeeeseesbesneeseeneenseseens 15
4231 L O 1 ST STTOSRPN 15
4232 SECCPCH, PICH ...ttt sttt et b st et e bt s b et e b et e s e eb et eneebeneenennis 15
4.2.32A Y TP PTOSRPRPTRN 15
4233 S TSP TRR 16
4.2.3.3A PINBSCH ...ttt sttt sttt et sttt e et s e etk e st et et e s be e e b e s b e ne et e s be e et e nbe e ebenbeneenenreneeneas 16
4234 DPCH, PDSCH ...ttt sttt sttt sttt st sttt ste e et e s be e eb e s b e e ebeseeneebenee e ebesaeneesesbeseenens 16
42341 Out of synchronisation NANAITNG..........coeeeiiieirie e 17
4235 L IS o 1D o USSP 17
4.2.3.6 HSESCCH ...ttt sttt st et st e se et e saeseebesaese et e saese et e e ee s et ere et e sbe s etesaeseesenteseenens 17
4.2.3.7 e O SR 17
4238 L | USSR 17
4.3 QI 1T 00 AN AV o SRS 17
4.4 SYNCHIrONISALION PrOCEAUIES........ccuieeieeteeieee e stesee st e ste e te e estees e eteeste e teeteessesneesaeesaeesseenseanseensenseesneessenssens 18
44.1 (O ] IS o o TSP PSPSTSN 18
442 Dedicated channel SYNCIONISALION. ..........c.cccueiierieieeie et ae et et e teeteeneesneesnes 18
4421 SYNCHroNISALION PIIMITIVES. ... .ecvicieceiesees ettt e st e et eeseesseesaeesreenseeseenseensesnaesseesnens 18
44211 LC T g1 - PSS 18
44212 Downlink SynchroniSation PrimMitiVES. ..........ooeeiiieiriereee e 18
4.4.2.1.2A Downlink synchronisation primitives for HS-Channels...........covieninnninneeceee 19
4.4.21.3 Uplink synchroniSation PrimitiVeS............ccoieeiiieneneine e 19
4422 RO 1INK MONITOMTING ...ttt ettt ettt s b et e b b se b sbe e enea 20
44221 Downlink radio lINK FAITUE ........oc.oie e e 20
44222 Uplink radio lINK falTUFE/TESIONE ..ot 20
45 Discontinuous transmissSion (DTX) PrOCEAUIE.........ccveuieitieieseeseesee e este e seeseesseesteesteestesseesseesaeesesnsesnessnns 20
451 DesCription Of SPECIEl BUISES.........coii ittt et e tees e st e e be e teeneenneeneeenes 20
452 Use of Special BUrStS AUINNG DT X ...oouiiiiiiieie ettt eesee et ee e s e st este e aeente e ssaassaesseenseensesnnesneesnes 21
453 Use of Specia Burstsfor Initial Establishment / Reconfiguration ............ccocevvevieiencesie e 21
454 Use of Specia Burstsfor DTX on Beacon ChannelS .........ccooceeveeiieii et 21
4.6 DOWNIINK TraNSMIT DIVEISITY ....c.ecuiriiietirieiet sttt b e bt b et b e bt b e e b e seeb e e ens 21
46.1 Transmit Diversity for PDSCH, DPCH, HS-SCCH, HS-PDSCH and E-AGCH .........ccccvoiiiiieieee 21
4.6.2 Transmit Diversity for SCH and SFCCPCH ........coiiiiiiiiee e 22
46.2.1 SCH TranSMiSSION SCREIMIE..........oiiiiie ettt sttt se e tese e teseeseeebeeneeseeneensesaesseeneenseneans 22

ETSI



3GPP TS 25.224 version 12.0.0 Release 12 4 ETSI TS 125 224 V12.0.0 (2014-09)

4.6.2.2 S-CCPCH TranSmiSSiON SCHEME..........oiiiiiieieeer et sb e nee s 23
4.6.3 Transmit Diversity for Beaton ChannElS..........ccviiiieieesecse ettt 23
4.6.3.1 SCTD TranSmMiSSION SCHEME ......cuiiiiitiitiitere ettt ettt et bbbt st e e e e se e besaesbe s e ennennen 23
4.7 L 10 [0 ooty o 0o = [ = 24
4.7.1 Physical random aCCESS PrOCEAUNE...........eeiierieeieeieeieseeseesteesteesteesaeseesseesseesseeteestesseesseesteenseensesnsesnnesnes 24
4.7A E-RUCCH transSmiSSiON PrOCEAUNE ..........cieeiiesieeieeieeiesstesteesseesseesseesssassesssesssssseessessseesesssssssssessssssseessesnsenns 25
4.8 DSCH PIrOCEAUIE ......cvetiueeteiteeete ettt ettt h et b b e b b e e bt b e eh b e e eh e b e e eb e bt b e st eb e s e st b e b ene bt b e e eb e s b e e ens 25
4.8.1 DSCH procedure With TECH INAICAHON ........coceiiiiiiiieee e e 25
4.8.2 DSCH procedure with midamble iNdiCatION ...........ccciieiiieee e 26
4.9 Node B Synchronisation Procedure OVEr the AT ... s 26
49.1 FrequenCy ACUISITION PRESE. ..ottt sttt se et b e et st 26
49.2 T SV e o V"= 1 oo S 26
493 S ez 0 | S e (= 7= = SRR 26
494 LA ENEFANT CEIIS.....eteee et b et b e bbbt e st e e e e ke sbeeb e e e enneneen 26
4.10 Idle periods for IPDL 10Cation MELNOM..........cviuiieiciesiese et re e re e e eneeenes 27
4.10.1 (=0T o SO P SRS 27
4.10.2 ParamELErS OF TPDIL ...ttt et b et e e et b e sh e bt et e e et e sb e besbesb e e e e nneneea 27
4.10.3 Calculation Of idle PEriod POSITION.........ceiiiiieerieete ettt bbbt bbb e bbb e b sreneenea 27
411 HS-DSCH PrOCEUUIE........cueeieieeieeieee et s et sttt et ese e testesbesseeseeseeeeeeseesbesseeseeseeneensenseasessesaeeneeneaneeseens 28
4111 Link Adaptation PrOCEAUIE. ..........ccuiiiieieie ettt sttt b e bt b e se et b e bbb 28
411.2 HS-DSCH Channel Quality INdication ProCEAUIE.............coiririiiieeisereee e e 29
4.12 MBCTO-AIVErSITY PIOCEAUIE ......ueeieeetiteeet sttt bbbt b bt b e bt b e et b et eb e b e 30
4.13 E-DCH related PrOCEAUIES ......c.eitieetirtieetestteetert ettt b bbbt b e bt bbb e et b et ebenn e 30
4131 F @ N\ VN @ (e = = 1o o TSRS 30
4132 Serving and neighbour cell pathloss MELriC deriVation ...........cov oo eciceecees e 30
4133 Channelisation code hopping procedure for E-PUCH ..........cov i 31
4.14 Physical Layer Procedures for 3.84 MCPSMBSFN IMB ..ottt 33
4141 Radio frame timing 0N the MBSFN [QYEN ..........cci it st 33
4.14.2 DoWNIiNK POWES CONEIOL ...ttt e e e bbbt e e et sresb e s e enneneea 33
41421 ST . ! TSR TRR 33
41422 Y TSRO 33
4.14.2.3 P-CPICH ...ttt ettt e et s e e se et e saeseebesaese et e saese et e st et ebesae e et e ate e etenaeneeneetenneneas 34
4.14.2.4 IO 1 SRS 34
5 Physical layer procedures for the 1.28 MCPS OPLION ........ccueoveieireniniesiesie e 34
51 TranSMItter POWES CONLIO ..........oiuiiieiet ettt et b e bt ae et e e e b e sbenbesbeeae e e enne e 34
51.1 L o] 1 Q0 o 11 | S 34
5111 GENETEL [IMITS... ettt bbbt bt e e b b e s et e b e s heeh e e st e e e b e sbesbesbeebe e e ennennen 34
5112 LT 1 SRRSO 34
5113 PRAGCH ...ttt sttt st e st et e et e s e e bt s be s e e s e e be s e eReeResaeReeEeeaeneeRe e eteete e eteeaeneenenrenaeneas 35
5114 DPCH @8N0 PUSCH ....c.oiictiiieiee ettt sttt ettt te et e ste et e s te e ebesae e esessansetesaeneesessesansens 35
51141 (=T =t (] £ USSR 35
51142 Out of synchronization NaNAIING .........c.coerireirie e 35
5115 HSSICH .ottt sttt sttt s bt b st e s e e b e s be s e es e e besaeseebeeeeseebe e eteete e eteeaeneenentennenens 36
5116 E-PUGCH ettt ettt bbbttt R e e b e b et R e b et ek e be e beneeneeneereneeneas 37
5116.1 GaiN FaCtOrs fOr E-PUCH.........oii et et sb e sb e e 38
5117 [ {8 L OSSPSR 39
51.1.8 Standalone midamble ChANNEL ..o bbb 39
512 DOWNTINK CONEFOL ...ttt et b ettt e bt sb e eb et e ae e e e sb e besaesb e e e enneneea 39
5121 L O 1 ST STTOSRPN 39
5122 The POWEr Of the FPACH ..ottt b 39
5123 S CCPCH, PICH ...ttt ettt st s st ses e s e st eseese s s e e e sessensese s esessesseneesesaanennn 39
5123A Y TP 40
5124 DPCH, PDSCH ...ttt sttt sttt sttt ste ettt s ae et ste st e s te e et e sae e et e st e s esesaeseesessaseetesaeseesessesensens 40
51241 Out of synchronisation NANAITNG..........coveeriieirie e 40
5125 HS-PDISCH ...ttt sttt st sttt se st e saese et e s e et e e tesaeseebeseeseeteseebesee e etesaennesesteneenens 40
5126 HS-SCCH ...ttt sttt sttt s s et e e st et e s e e st et e s e e st et e s e e e et eneebesbe e ebesbeneenenbeneeneas 40
5127 T TP 41
5128 ECAGCH .ot b ettt e bt AR b e R et R e b et ke eEe e ebeeaeneenenbeneeneas 41
5129 L 1 1 TP SPRPRRN 41
5.2 L ]IS ot o 0] 1= o] PSS 41
521 LT ac = DTS ot 1)1 o] S 41

ETSI



3GPP TS 25.224 version 12.0.0 Release 12 5 ETSI TS 125 224 V12.0.0 (2014-09)

5211 Preparation of uplink synchronization (downlink synchronization) ............cccceeevevveceeieseeseeseesennne 41
5212 Establishment of uplink SyNChIroNiZation .............ccocveiieiieiece e 41
5.2.1.3 Maintenance of uplink SYNCAIONISALION ...........c.ecieiierieeie e e e e sreesnees 42
522 LU o] 1 PSPPSR 42
523 L T O ST PRS P S 42
524 DPCH BN PUSCH ...ttt sttt st sttt sttt s be st e s be st e e ebenbene e 42
5241 Out of synchronization NANAIING .........co.eeiiiei e 43
525 L 1S T3S 1 P RRSRS 43
526 L TSRS 43
527 (L TSRS 43
528 Standalone Midamble ChANNEL ..ottt s e e 44
53 SYNCHIrONISALION PrOCEAUIES........ccuieeieeteeteeeeeseesee st e ste e te et e et e e seesreeste e teeteensesnaesaeesaeesseenseanseenseeneenneesseessens 44
531 (O | I o o [OOSR U U U PP USTRRT 44
5.3.2 1@t IS Yoo o T2 £ o] I 44
5.3.2A Shared physical channel SyNChroNIiZaLION ............c.ooveiieiieice et re e 44
532A.1 SYNCHroNISALION PIIMITIVES. .....cciicieceeecees e e st e e e e e reessaesaeesseenseeneeenseensesneesseesnens 44
532A.11 LC T g1 - PSSR 44
532A.1.2 Downlink SynchroniSation PrimMitiVES. ...........coeeiieeeriereeee e 44
532A.13 Uplink synchronisation PrimitiVeS............cccoieiiiienenesese e 45
53.2A.2 RO TINK MONITOMTING ...ttt ettt e b e et et e e b b ne b e b nneneas 45
53.2A21 Downlink radio lINK FAITUME ........oc.eieeeeee e e 45
532A.2.2 Uplink radio [INK falTUME/TESIONE .......c.eiuiieeeeeee et 45
533 Synchronization procedure in CELL_FACH SHaLE .........ccoeiiiiiiierieeeesieeee ettt 46
5331 Uplink synchronization Status deteCioN.............ccuiiieieeriee ettt 46
5.3.3.2 Establishment of uplink SyNChIroNiZation .............ccocveiieiieieie e 46
54 Discontinuous transmissSion (DTX) PrOCEAUIE.........ccveuieceeeieseeseesee e estessaeseesee e e teeste e tesseessaesaeeseesesneesnns 46
54.1 DesCription Of SPECIEl BUISES.........coii ittt et e tees e st e e be e teeneenneeneeenes 46
54.2 Use of Special BUrstS AUINNG DT X ...ooiiiieiieiie et cie st ee st e e te e s sseessa e aeenteeneessaessaesseenseensesneesneesnes 47
54.3 Use of Specia Burstsfor Initial Establishment / Reconfiguration ............ccecevveveeieecnsie s e 47
55 DOWNIINK TraNSMIT DIVEISITY ...ttt b s b e bbbt se e bt b e bt seeb e e ens 47
551 Transmit Diversity for PDSCH, DPCH, HS-SCCH, HS-PDSCH and E-AGCH .........ccccooiivieieeee 47
5511 TSTD for PDSCH @nd DPCH ........ooiiiieieeeee ettt st se et see et e eneeneeneas 47
5512 Closed Loop Tx Diversity for PDSCH, DPCH, HS-SCCH, HS-PDSCH and E-AGCH .........c.ccceu.... 48
552 Transmit DIVErsity TOr DWPCH ..o 49
55.3 Transmit DIVErSity fOr P-CCPCH .........ooieiee ettt te e ste e e ena e s neesnaesraessaennens 49
5531 TSTD Transmission Scheme for P-CCPCH ..o e 49
554 SCTD Transmission Scheme for Beacon Channels............oooiiiiiiniiiieee s 49
5.6 RANAOM ACCESS PrOCEOUNE........oeiiiitirie ettt sttt ettt st e bttt e s et et e b e s bt ea e e e e e et seeebesaeene e e ennees 50
56.1 (D= 1T 0Tl (0] =TT T U PURURURPRRIN 50
5.6.1A Lo O IS T oo 7= T 51
56.2 Preparation Of FANAOM BCCESS .......c.cotiiieerie ettt bttt b bbbt se et be bbb 51
56.3 RANAOM BCCESS PIrOCEAUIE. ..ottt sttt sttt ie bbbt b e b e bt b e bt b e ne et b e se et ebe b 52
56.3.1 The use and generation of the information fields transmitted inthe FPACH ..........ccooooiiiiiiiieiennee. 53
56311 Signature REFEIENCE NUIMDES .......ouiiiiiii bbbt 53
5.6.3.1.2 Relative SUD-Frame NUMDES .........ooo et ene e e 54
56.3.1.3 Received starting position of the UpPCH  (UPPCHEES) --«verveeereriereeierieneeiesie st 54
5.6.3.1.4 Transmit Power Level Command for the RACH MESSAQE........ccoceeveeiesiee e seesteesie e 54
5.6.3A L L OO I o 00T o U] =P 54
56.4 RANAOM BCCESS COITSION ...ttt b ettt e bbbt b et e e e e e se e besbesb e e e ennennea 55
5.7 Node B Synchronisation ProCedure OVEr the AT ..........eceeeeeeee ettt ssae e ste e eae e 55
57.1 T SV e o T 1 oo S 55
57.2 S S0 | S e (= 7= =TSSR 55
5.7.3 I S =0 = o= | O PRRSRSN 56
58 Idle periods for IPDL 10CaLi 0N MELNOM...........ciiiiiieiiiirie et 56
581 (€71 PR 56
5.8.2 o 0= (= £ 1 5 RSP RRRN 56
583 Calculation Of idle PEriod POSITION.........ceiirieiie ettt b e e b e b b e b b neenen 56
59 HS-DSCH Procedure in CELL_DCH SEALE........cccciieiiirieiriesieeseesie sttt sseseeneenes 57
59.1 TSN = o = o T 0o (1P 57
5.9.2 HS-DSCH Channel Quality INdication ProCEAUNE............ccueiieieeie e see s ese et e st 58
5.9.3 HS-SCCH MONItOriNG PrOCEAUIE. ......cueeieeeite ettt stee e e e e ete e e e saeesteeaeesaeesaessaesteesseenseensesneesneesnes 59
5.9A HS-DSCH Procedure in CELL_FACH SLAE........ccuieiriiieiriee ettt 60

ETSI



3GPP TS 25.224 version 12.0.0 Release 12 6 ETSI TS 125 224 V12.0.0 (2014-09)

5.9A.1 Link Adaptation PrOCEOUNE. .........c.eiueieeieesteeste et eteettestee s e st teste e e e saeesteeaeenteensessaasteesseeseeseeneesneennes 60
5.9A.2 HS-DSCH Channel Quality INdication ProCEAUNE. ...........ccveieeieeie e seeseeste e e et 60
5.9A.3 HS-SCCH MONItOriNG PrOCEAUIE. ......c.ueeieeeieeie et eeete s ee st te e rte e e e e s e e st e te e beesaesseesneenseenseeneesnnesnes 60
5.9B HS-DSCH Procedure in CELL_PCH or URA_PCH StaE ..........coeiiririiiriereirseeeee e 60
5.9B.1 [T NN = o = o T 0o (1T 60
5.9B.2 HS-DSCH Channel Quality INdication ProCEAUNE............cccueieeieeie et see e ee et 61
5.9B.3 HS-SCCH MONITONNG PrOCEOUNE.......cveueiterteeete sttt sttt sttt sttt sttt b et b e bbb et sb e s 61
5.10 MBCTO-AIVErSITY PIrOCEAUIE .......ueeieeetirteeete sttt b bbb e st bbbt e bt b e et e b et eb e b 61
511 E-DCH PrOCEOUNE. ... .ottt ettt sttt e st et et e besbesteeseeae e e e eeseeebeeaeeseeneeneenseneeasesaesneeneeneaneeseens 62
5111 F Y O (N VX @ 10 L= (o 1 o o TSR 62
511.2 Serving and neighbour cell pathloss MELric derivation ..o 62
5.11.3 E-AGCH monitoring in CELL_DCH SEALE..........ceccuiiieeieiee ettt ee e e e saeses e e 63
5.11.3A E-AGCH monitoring in CELL_FACH StaLE.........cccuviiiciesee e 63
5.12 MIMO 0peration Of HS-DSCTH ...t e e e s ee e e sae e sreeseesneesreesne e seenseans 64
5.12.1 LT ac = o 010 U] =S 64
5122 Identification of MIMO dUal SEFEAIM.......c..oiiiiiiieeiee ettt st s sb e ne e 64
5123 UE antennas Time SWitched TranSmMiSSION ..........coieieieiiireninerie et sr e sre b ene e 65
5.12A MU-MIMO operation of HS-DSCH @nd E-DCH........cccoiiiiiiiieiriiere e e 65
5.13 Control Channel DiscontinuouS reCeption ProCEAUINES ...........cririrerieteriereeie ettt sb e 66
5131 DiscontiNUOUS dOWNTTNK FECEPLION .......c.eiuiieiieieieeeete sttt bbb et eb e 67
5.13.2 [ S TS OO o 0 (= £ P RRRN 67
6 Physical layer procedures for the 7.68 MCPS OPLION ........cc.cveiriiiiinesesie e 68
6.1 TranSMItter POWES COMLIO ..........oiiiitiieee ettt et b b ae e e e e e e b e sbenbeebeeae e e e b e 68
6.2 I T 100 AN AV o SR 68
6.3 SYNCHIrONISALION PrOCEAUIES........ccuieeieeteeieee e sae s e st ste ettt e et e e s e e eteeste e te e teesesseesaeesaeesseenseenseensenneesneessenssens 68
6.4 Discontinuous transmissSion (DTX) PrOCEAUIE.........ccveueecieeieeeeseeseesieestessaeseeseeste e e este e tesnaessaesaeesessesneesnns 68
6.5 DOWNIINK TraNSMIT DIVEISITY ....c.ecviriiieterieietese ettt s et se et b e b b e bbbt b e se bt e e ebe e ens 69
6.5.1 Transmit Diversity for PDSCH, DPCH, HS-SCCH, HS-PDSCH and E-AGCH ........cccccooiiiieieee 69
6.5.2 Transmit Diversity for SCH and SFCCPCH ........ooiiiiiiiiene e 69
6.5.3 Transmit Diversity for Beacon ChannElS...........ccuiiiiiiiriien e 69
6.5.3.1 SCTD TranSmMiSSiON SCHEME ......coviiiiiieitiee et ettt e st e teseestesaeeseeseeneeneeseebesaesseeneenseneens 69
6.6 REANAOM BCCESS PIrOCEAUIE ...ttt ettt ettt ettt b e bt se et bt s e bt b e e bt bt e e bt sb e s es e s b e s et bt b e e eb e b e e ens 69
6.6.1 Physical random aCCESS PrOCEAUNE...........ueieerieieeieeieeeeseeseesteesteesaeeeeseesseesseeteestesseessessseensessesnsesnsesnes 70
6.6A E-RUCCH tranSmiSSiON PrOCEAUNE ..........cceiiierieesieeieeiesteseesteesseesseesseasseesssssessseesseesseessesssessssssssssesseessesssenns 70
6.7 1S O I 70010 U] = 70
6.8 Idle periods for IPDL 10Cation MELNOM..........coiiiiiecieeeeee ettt e e be et e e eneeenes 70
6.9 HS-DSCH PrOCEOUNE. ...ttt ettt ettt stk bbbt st e e e et et e b e s bt eh e e e e e e besbeebeeaeene e e eneees 70
6.9.1 Link Adaptation PrOCEOUNE. .........c.eiee e ieesieete ettt e stee e e e e e etesaeeseesaeesaeeteenaesseeeseasseenteesseeseeseeneesneennes 70
6.9.2 HS-DSCH Channel Quality INdication ProCEAUIE............cooiirireertreesie e 71
6.10 MBCTO-AIVErSITY PIrOCEAUIE .......ueeieeetirteeet sttt bbb bt bt s e bbbt e bt b e st b et eb e b 71
6.11 E-DCH related PrOCEOUIES ......c.eivieetiititeiest ettt ettt s bbb e bt b e et b et et eb e bt 71
6.11.1 F Y O QN TN O 10 L= (o 1 o o PSS 71
6.11.2 Serving and neighbour cell pathloss MELric derivation ..o 71
6.11.3 Channelisation code hopping procedure for E-PUCH ..........cov i 71
Annex A (informative): POWES CONTIOL ...t 74
A.1 Example Implementation of Downlink Power Control inthe UE............ccccoviiirie i 74
A.2 Example Implementation of Closed Loop Uplink Power Control in Node B for 1.28Mcps TDD......... 74
A.3 Example Implementation of Downlink Power Control in UE for 1.28Mcps TDD when TSTD is

1o S 74
A.4 Example Implementation of open Loop Power Control for access procedure for 1.28Mcps TDD ....... 75
A.5 Example Implementation of Closed Loop Uplink HS-SICH Power Control in Node B for

22 Y ot o LS 30 I T I TS URRURRUPRI 75
Annex B (informative): Determination of Weight Information..........cccccceevvvieve e, 76
B.1l  STD WEIGNES. ...ce ettt ettt st e s teeae e te s teeneesaeese e eeaaeeeeseeeneenseseeeneensesreensenneens 76
T I Y ViYL= Lo | £ 76

ETSI



3GPP TS 25.224 version 12.0.0 Release 12 7 ETSI TS 125 224 V12.0.0 (2014-09)

Annex C (informative):
Annex CA (informative):
Annex CB (informative):

Annex D (informative):

Cell search procedurefor 3.84McpSTDD .....cccciiieveiecece e 77
Cell search procedurefor 1.28MCpSTDD ......cccviviiiieiineseeeeeeeeseiens 78
Examplesrandom access procedurefor 1.28Mcps TDD......cccocoecvevvveenenne 80
ChangE hiStOrY .....cuicuiiiece e e 82
............................................................................................................................. 85

ETSI



3GPP TS 25.224 version 12.0.0 Release 12 8 ETSI TS 125 224 V12.0.0 (2014-09)

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 Physical Layer Proceduresin the TDD mode of UTRA.

2
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3 Abbreviations

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

ACK
ASC
BCCH
BCH
CCTrCH
CDMA
CaQl

CRC
DCA

DL

DPCH
DTX
E-AGCH
ECSN
E-DCH
E-HICH
ENI
E-PUCH
E-RUCCH
E-UCCH
FACH
FDD
HS-DSCH
HS-PDSCH
HS-SCCH
HS-SICH
IMB
ISCP
MAC
MBMS
MBSFN
MICH
MIMO
MS burst
MT burst
MU-MIMO
NACK
NRT
P-CCPCH
PC
PDSCH
PICH
PLCCH
PRACH
PUSCH
RACH

RL

RRC
RSCP

RT

RU

SBGP
SBP
SBSP
S-CCPCH
SCH
SCTD

Acknowledgement
Access Service Class
Broadcast Control Channel
Broadcast Channel
Coded Composite Transport Channel
Code Division Multiple Access
Channel Quality Information
Cyclic Redundancy Check
Dynamic Channel Allocation
Downlink
Dedicated Physical Channel
Discontinuous Transmission
E-DCH Absolute Grant Channel
E-AGCH Cyclic Sequence Number
Enhanced Dedicated Channel
E-DCH Hybrid ARQ Indicator Channel
E-UCCH Number Indicator
E-DCH Physical Uplink Channel
E-DCH Random Access Uplink Control Channel
E-DCH Uplink Control Channel
Forward Access Channel
Frequency Division Duplex
High Speed Downlink Shared Channel
High Speed Physical Downlink Shared Channel
Shared Control Channel for HS-DSCH
Shared Information Channel for HS-DSCH
Integrated Mobile Broadcast
Interference Signal Code Power
Medium Access Control
Multimedia Broadcast/Multicast Service
MBMS over a Single Frequency Network
MBMS Indicator Channel
single user Multiple Input Multiple Output

MBSFN Special burst
MBSFN Traffic burst
Multi-user Multiple Input Multiple Output
Negative Acknowledgement
Non-Rea Time
Primary Common Control Physical Channel
Power Control
Physical Downlink Shared Channel
Paging Indicator Channel
Physical Layer Common Control Channel
Physical Random Access Channel
Physical Uplink Shared Channel
Random Access Channel
Radio Link
Radio Resource Control
Received Signal Code Power
Real Time
Resource Unit
Special Burst Generation Gap
Specia Burst Period
Specia Burst Scheduling Period
Secondary Common Control Physical Channel
Synchronisation Channel

Space Code Transmit Diversity
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SFN System Frame Number
SIR Signal—to-Interference Ratio
SNPL Serving and Neighbour cell Pathloss
SSCH Secondary Synchronisation Channel
STD Selective Transmit Diversity
TA Timing Advance
TDD Time Division Duplex
TF Transport Format
TFC Transport Format Combination
TFCI Transport Format Combination Indicator
TFCS Transport Format Combination Set
TFRI Transport Format Resource Indicator
TPC Transmit Power Control
TSTD Time Switched Transmit Diversity
TTI Transmission Time Interval
TXAA Transmit Adaptive Antennas
UE User Equipment
UL Uplink
UMTS Universal Mobile Telecommunications System
UTRAN UMTS Radio Access Network
VBR Variable Bit Rate
4 Physical layer procedures for the 3.84 Mcps option
4.1 General

Sub-clauses 4.2 to 4.13 do not apply to 3.84 Mcps MBSFN IMB operation. Physical layer procedures for 3.84 Mcps
MBSFN IMB operation are described in sub-clause 4.14.

4.2 Transmitter Power Control

421 General Parameters

Power control is applied for the TDD mode to limit the interference level within the system thus reducing the intercell
interference level and to reduce the power consumption in the UE.

All codes within one timeslot allocated to the same CCTrCH use the same transmission power, in case they have the
same spreading factor.

Table 1: Transmit Power Control characteristics

Uplink Downlink
Power control rate Variable Variable, with rate depending on
1-7 slots delay (2 slot SCH) the slot allocation.
1-14 slots delay (1 slot SCH)
TPC Step size -- 1dB or 2 dB or 3dB
Remarks All figures are without processing and
measurement times

4.2.2 Uplink Control

4221 General Limits
During the operation of the uplink power control procedure the UE transmit power shall not exceed a maximum

allowed value which is the lower out of the maximum output power of the terminal power class and a val ue which may
be set by higher layer signalling.
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Uplink power control shall be performed while the total UE transmit power is below the maximum allowed output
power. In some cases the total UE transmit power in atimeslot after uplink power control calculation might exceed the
maximum allowed output power. In these cases the calculated transmit power of all uplink physical channelsin this
timeslot shall be scaled by the same amount in dB before transmission. The total UE transmission power used shall be
the maximum allowed output power.

The UTRAN may not expect the UE to be capable of reducing its total transmit power below the minimum level
specified in[2].
4.2.2.2 PRACH

The transmit power for the PRACH is set by higher layers based on open loop power control as described in [15].

4223 DPCH, PUSCH and HS-SICH

The transmit power for DPCH, PUSCH and HS-SICH is set by higher layers based on open |oop power control as
described in [15].

In the case that an ACK is being transmitted on the HS-SICH, the UE shall apply a power offset to the transmit power
of the entire HS-SICH. This power offset shall be signalled by higher layers.

42231 Gain Factors

Two or more transport channels may be multiplexed onto a CCTrCH as described in [9]. These transport channels
undergo rate matching which involves repetition or puncturing. This rate matching affects the transmit power required
to obtain a particular Ey/Ny. Thus, the transmission power of the CCTrCH shall be weighted by a gain factor f.

There are two ways of controlling the gain factors for different TFC"swithin a CCTrCH transmitted in aradio frame:
- Pissignalled for the TFC, or
- B iscomputed for the TFC, based upon the signalled settings for areference TFC.

Combinations of the two above methods may be used to associate B valuesto all TFC"sin the TFCS for a CCTrCH.
The two methods are described in sections 4.2.2.3.1.1 and 4.2.2.3.1.2 respectively. Severa reference TFC"s for several
different CCTrCH"s may be signalled from higher layers.

The weight and gain factors may vary on aradio frame basis depending upon the current SF and TFC used. The setting
of weight and gain factors is independent of any other form of power control. That means that the transmit power Py, is
calculated according to the formula given in [15] and then the weight and gain factors are applied on top of that, cf.
[10].

4223.1.1 Signalled Gain Factors

When the gain factor / is signalled by higher layers for a certain TFC, the signalled values are used directly for
weighting DPCH or PUSCH within a CCTrCH. Exact values are given in [10].

42.2.3.1.2 Computed Gain Factors
The gain factor 4 may also be computed for certain TFCs, based on the signalled settings for areference TFC:

Let B denote the signalled gain factor for the reference TFC. Further, let 5 denote the gain factor used for thej-th
TFC.

Definethe variable: K, = > RM, - N,

where RM,; is the semi-static rate matching attribute for transport channel i, N; is the number of bits output from the
radio frame segmentation block for transport channel i and the sum is taken over all the transport channelsi in the
reference TFC.
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Similarly, define the variable K; = > RM, - N,

i
where the sum is taken over all the transport channelsi in the j-th TFC.

1
Moreover, definethe variable L, :ZE
i i

where SF; is the spreading factor of DPCH or PUSCH i and the sumis taken over all DPCH or PUSCH i used in the
reference TFC.

1
Similarly, define the variable L, = » —
—~ oF

where the sum is taken over all DPCH or PUSCH i used in the j-th TFC.
The gain factors /3 for the j-th TFC are then computed as follows:

L« | K;
L' Kref

J

ﬂj :ﬁref ’

No quantisation of B; is performed and as such, values other than the quantised B; given in [10] may be used.

42232 Out of synchronisation handling

As stated in 4.2.3.4 , the association between TPC commands sent on uplink DPCH and PUSCH, with the power
controlled downlink DPCH and PDSCH is signaled by higher layers. In the case of multiple DL CCTrCHSsitis
possible that an UL CCTrCH will provide TPC commands to more than one DL CCTrCH.

In the second phase of synchronisation evaluation, as defined in 4.4.2.1.2, the UE shall shut off the transmission of an
UL CCTrCH if the following criteria are fulfilled for any one of the DL CCTrCHs commanded by its TPC:

- The UE estimates the received dedicated channel burst quality over the last 160 ms period to be worse than a
threshold Q,, and in addition, no special burst, as defined in 4.5, is detected with quality above athreshold,
Qsoout- Qout aNd Qgot @re defined implicitly by the relevant testsin [2]. If the UE detects the beacon channel
reception level [10 dB] above the handover triggering level, then the UE shall use a 320 ms estimation period for
the burst quality evaluation and for the Special Burst detection window.

UE shall subsequently resume the uplink transmission of the CCTrCH if the following criteria are fulfilled:

- The UE estimates the received dedicated CCTrCH burst reception quality over the last 160 ms period to be better
than athreshold Q;, or the UE detects a burst with quality above threshold Qg,, and TFCI decoded to be that of
the Special Burst. Q;, and Qg,in are defined implicitly by the relevant testsin [2]. If the UE detects the beacon
channel reception level [10 dB] above the handover triggering level, then the UE shall use a 320 ms estimation
period for the burst quality evaluation and for the Special Burst detection window.

4.2.2.4 E-PUCH
The power of E-PUCH is set based upon the sum of:

1. Anopenloop component based upon beacon channel pathloss and on the E-PUCH constant value signalled by
higher layers (Ke.puch)-

2. A closed-loop TPC component. One TPC bit is signalled to the UE within each E-AGCH. The TPC
command is derived by Node-B.

3. Anadjustment factor (Be) accounting for the E-TFC selected by the UE and the HARQ offset.

The transmit power of the E-PUCH is calculated in the UE asfollows:

ETSI



3GPP TS 25.224 version 12.0.0 Release 12 14 ETSI TS 125 224 V12.0.0 (2014-09)

Pe_pucn = R

e—base +L+ ﬁe + KE—PUCH
... Where:

o  Pepae isaclosed-loop quantity maintained by the UE and which isincremented or decremented by avalue Ao
hase UPON each receipt of a TPC command on E-AGCH. On receipt of a TPC 'up' command, Pepase IS
incremented by Agpase.  On receipt of a TPC ‘down’ command, Pepase iS decremented by Aepae.  The TPC step
Size Aepase IS CcONfigured by higher layers[15].

o L isapathlossterm derived by higher layers from beacon function physical channel measurements. It may
comprise a weighted sum of the instantaneous (L pccpcn) and filtered (L) pathloss measurements (as described
in[15])

e [eisthegain factor derived for the selected E-TFC transport block size, E-PUCH physical resource size, E-
PUCH modulation type and HARQ offset according to subclause 4.2.2.4.1.

e  KgpycH isthe E-PUCH constant value signalled by higher layers [15].

Higher layersin the UE shall use the current calculated E-PUCH power in conjunction with the current absolute grant
(power) valuein order to determine the set of E-TFC"s available (see [18]).

When setting the initial transmit power for E-PUCH or following an extended pause in the reception of TPC commands
on E-AGCH, the UE shall set Pe s €qual to the average of the Igts values (see [15]) over the timeslots configured for
E-DCH use. When receipt of TPC commands on E-AGCH recommences, the TPC commands shall be used to modify
Pepase from its previously set value.

42241 Gain Factors for E-PUCH

A betafactor . shall be derived by the UE as a function of:
e theselected E-TFC transport block size
e the E-PUCH resource occupationin the E-DCH TTI
e the modulation type (QPSK/16-QAM)
o the HARQ power offset (see[18])

Higher layers shall provide a set of reference points defining the relationship between the coderate of E-DCH
transmission (A¢) and the relative reference power per resource unit (B, dB). A set of reference pointsis provided
separately for each of QPSK and 16-QAM modul ation.

The coderate of E-DCH transmission A for the selected E-TFC, physical resource allocation and modulation typeis
defined as:

A=
R,

... inwhich S;isthe transport block size of the selected E-TFC and R, is the number of physical channel bits output
from the physical channel mapping stage of E-DCH transport channel processing as described in [9].

The maximum and minimum values of A signalled by higher layers for the appropriate modulation type are denoted
Amax @nd Anin respectively.  For agiven A there exists a A and a A, such that:

o I Apin<Ahe<Amax
0 Agisthelargest A signalled by higher layers for the appropriate modulation type and for which A<\,

0 A;isthesmallest A signalled by higher layers for the appropriate modulation type and for which
A>Ae

e FElse
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0 If Ae<Apin then Ag = Anin and A4 isthe smallest signalled A for which A>Ap.
0 If AAmax then Agisthelargest signalled A for which A<A . and Ay = A
Associated with A and A, are the corresponding 3,0 and B,, which define the reference points signalled by higher

layers. The normalised (per-resource-unit) beta value for the selected E-TFC and E-PUCH resource set is denoted o
andis:

ﬁO,e = ﬂ/lo +%(2’e _/10) dB

a, isalogarithmic value set as afunction of the E-PUCH spreading factor (SFe.pucn) according to table 1a.

Table 1a: Tabulated o, values

SFepucH a, (dB)
1 12
2 9
4 6
8 3
16 0
B isthen derived as Be=Poe t ot + A, dB

Aharq 1S S8t DY higher layers (see [18]).

4.2.2.5 E-RUCCH

The transmit power for the E-RUCCH is set by higher layers based on open loop power control as described in [15].

4.2.3 Downlink Control

4231 P-CCPCH

The Primary CCPCH transmit power is set by higher layer signalling and can be changed based on network conditions
on aslow basis. The reference transmit power of the P-CCPCH is broadcast on BCH or individually signalled to each
UE.

4.2.3.2 S-CCPCH, PICH

The relative transmit power of the Secondary CCPCH and the PICH compared to the P-CCPCH transmit power are set
by higher layer signalling. The PICH power offset relative to the P-CCPCH reference power is signalled on the BCH.

4.2.3.2A MICH

The relative transmit power of the MICH compared to the P-CCPCH transmit power is set by higher layer signalling.
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4.2.3.3 SCH

The SCH transmit power is set by higher layer signalling [16]. The value is given relative to the power of the P-
CCPCH.

4.2.3.3A PNBSCH

The PNBSCH transmit power is set by higher layer signalling [16]. The value given is relative to the power of the P-
CCPCH

4234 DPCH, PDSCH

The initia transmission power of the downlink DPCH and the PDSCH shall be set by higher layer signalling. If
associated uplink CCTrCHs for TPC commands are signalled to the UE by higher layers (mandatory for a DPCH), the
network shall transit into inner loop power control after the initial transmission. The UE shall then generate TPC
commands to control the network transmit power and send themin the TPC field of the associated uplink CCTrCHs. If
the physical channel power should be increased, the TPC command is set to 'up' whereasif the power should be reduced
the TPC command is set to ‘down’. An example on how to derive the TPC commands and the definition of the inner
loop power control are given in Annex A.1. A TPC command sent in an uplink CCTrCH controls all downlink DPCHs
or PDSCHSs to which the associated downlink CCTrCH is mapped to.

If a PDSCH does not have associated uplink CCTrCHs configured for TPC power control, its power shall be controlled
by higher layer signalling.

In the case that no associated downlink data is scheduled within 15 timeslots before the transmission of a TPC
command then thisis regarded as a transmission pause. The TPC commands in this case shall be derived from
measurements on beacon function physical channels. An example solution for the generation of the TPC command for
thiscaseisgivenin Annex A 1.

When not in a transmission pause each TPC command shall always be based on all associated downlink transmissions
received since the previous related TPC command. Related TPC commands are defined as TPC commands associated
with the same downlink CCTrCHs. If there are no associated downlink transmissions (or equivalently no beacon
transmissions when in atransmission pause) between two or more uplink transmissions carrying related TPC
commands, then these TPC commands shall be identical and they shall be regarded by the UTRAN asasingle TPC
command.

UTRAN may decide how to adjust the transmit power in response to the received TPC command.

The UTRAN may apply an individual offset to the transmission power in each timeslot according to the downlink
interference level at the UE.

The transmission power of one DPCH or PDSCH shall not exceed the limits set by higher layer signalling by means of
Maximum_DL_Power (dB) and Minimum_DL_Power (dB). The transmission power is defined as the average power
over one timeslot of the complex QPSK symbols of asingle DPCH or PDSCH before spreading relative to the power of
the P-CCPCH.

During a downlink transmission pause, both UE and Node B shall use the same TPC step size which is signalled by
higher layers. The UTRAN may accumulate the TPC commands received during the pause. TPC commands that shall
be regarded as identical may only be counted once. The initial UTRAN transmission power for the first data
transmission after the pause may then be set to the sum of transmission power before the pause and a power offset
according to the accumulated TPC commands. Additionally this sum may include a constant set by the operator and a
correction term due to uncertainties in the reception of the TPC hits. The total downlink transmission power at the Node
B within one timeslot shall not exceed Maximum Transmission Power set by higher layer signalling. If the total
transmit power of al channelsin atimesot exceeds this limit, then the transmission power of all downlink DPCHs and
PDSCHs shall be reduced by the same amount in dB. The value for this power reduction is determined, so that the total
transmit power of all channelsin thistimeslot is equal to the maximum transmission power.
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42341 Out of synchronisation handling

When the dedicated physical channel out of sync criteria based on the received burst quality isas givenin the
subclause 4.4.2 then the UE shall set the uplink TPC command = "up". The CRC based criteria shall not be taken into
account in TPC bit value setting.

4.2.3.5 HS-PDSCH

The HS-PDSCH power control is under the control of the NodeB.

4.2.3.6 HS-SCCH

Higher layers shall indicate the maximum transmit power of the HS-SCCH. The Node-B shall not exceed this
maximum power when setting the HS-SCCH power.

The initial power of the HS-SCCH is at the discretion of the Node-B. Following the initial transmission, the NodeB may
optionally power control the HS-SCCH. This may be done using TPC commands sent by the UE in the HS-SICH.

The UE shall set the TPC commands in the HS-SICH in order to control the transmit power of the HS-SCCH. The TPC
commands shall be set in order to meet the HS-SCCH target BLER.

The accuracy of the received HS-SCCH BLER estimate made by the UE may be enhanced by a suitable use of the
HCSN field received within the HS-SCCH itself [9]. Thisfield shal initially be set to zero and shall be incremented by
the NodeB each time an HS-SCCH is transmitted to the UE.

4.2.3.7 E-AGCH

Higher layers shall indicate the maximum transmit power of the E-AGCH. The Node-B shall not exceed this maximum
power when setting the E-AGCH power.

Theinitial power of the E-AGCH is at the discretion of the Node-B. Following the initial transmission, the NodeB may
optionally power control the E-AGCH. This may be done using TPC commands sent by the UE in the E-PUCH.

The UE shall set the TPC commands in the E-PUCH in order to control the transmit power of the E-AGCH. The TPC
commands shall be set in order to meet the E-AGCH target BLER.

The accuracy of the received E-AGCH BLER estimate made by the UE shall be enhanced by a suitable use of the
ECSN field received within the E-AGCH itself [9]. Thisfield shal initialy be set to zero and shall be incremented by
the Node-B each time an E-AGCH is transmitted to the UE.

4.2.3.8 E-HICH

The power of the E- HICH is under the control of the Node B.

4.3 Timing Advance

UTRAN may adjust the UE transmission timing with timing advance. The initial value for timing advance (TApnys) Will
be determined in the UTRAN by measurement of the timing of the PRACH or E-RUCCH. The required timing advance
will be represented as an 8 bit number (0-255) 'UL Timing Advance' TA, being the multiplier of 4 chipswhichis
nearest to the required timing advance (i.e. TAgnys = TAy x 4 chips).

When Timing Advance is used the UTRAN will continuously measure the timing of a transmission from the UE and
send the necessary timing advance value. On receipt of this value the UE shall adjust the timing of its transmissions
accordingly in steps of £4chips. The transmission of TA valuesis done by means of higher layer messages. Upon
receiving the TA command the UE shall adjust its transmission timing according to the timing advance command at the
frame number specified by higher layer signaling. The UE is signaled the TA value in advance of the specified frame
activation time to allow for local processing of the command and application of the TA adjustment on the specified
frame. Node-B is aso signaled the TA value and radio frame number that the TA adjustment is expected.to take place.

If TA isenabled by higher layers, after handover the UE shall transmit in the new cell with timing advance TA adjusted
by the relative timing difference At between the new and the old cell:
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TAnaN = TAo|d + 2At.

4.4 Synchronisation procedures

441 Cell Search

During the cell search, the UE searches for a cell and determines the downlink scrambling code, basic midamble code
and frame synchronisation of that cell. How cell search istypically doneis described in Annex C.

For MBSFN FACH, the downlink scrambling codes and basic midamble codes to be used for non-beacon timedlots are
signalled by higher layers.

4.4.2 Dedicated channel synchronisation

4421 Synchronisation primitives

4421.1 General

For the dedicated channels, synchronisation primitives are used to indicate the synchronisation status of radio links,
both in uplink and downlink. The definition of the primitivesis given in the following subclauses.

When operating HS-DSCH, the configuration of a downlink DPCH by UTRAN isoptional. Subclause 4.4.2.1.2 relates
to downlink synchronisation in the case that an uplink and downlink DPCH have been configured by higher layers.
Subclause 4.4.2.1.2A relates to downlink synchronisation in the case that only an uplink DPCH has been configured by
higher layers.

44212 Downlink synchronisation primitives

Layer 1 inthe UE shall check the synchronization status of each DL CCTrCH individually in every radio frame Al
bursts and transport channels of a CCTrCH shall be taken into account. Synchronisation statusis indicated to higher
layers, using the CPHY -Sync-IND or CPHY -Out-of-Sync-IND primitives. For dedicated physical channels configured
with Repetition Periods [15] only the configured active periods shall be taken into account in the estimation. The status
check shall aso include detection of the Special Bursts defined in 4.5 for DTX.

The criteriafor reporting synchronization status are defined in two different phases.

The first phase lasts until 160 ms after the downlink CCTrCH is considered to be established by higher layers. During
this time, Out-of-sync shall not be reported. In-sync shall be reported using the CPHY -Sync-IND primitive if any one of
the following three criteriais fulfilled.

a) The UE estimates the burst reception quality over the previous 40 ms period to be better than athreshold Q;,.
This criterion shall be assumed not to be fulfilled before 40 ms of burst reception quality measurement have been
collected.

b) At least onetransport block with a CRC attached isreceived inaTTI ending in the current frame with correct
CRC.

¢) The UE detects at least one Specia Burst. Special Burst detection shall be successful if the burst is detected
with quality above a threshold, Qg,,, and the TFCI is decoded to be that of the Specia Burst.

The second phase starts 160 ms after the downlink dedicated channel is considered established by higher layers..
During this phase both Out-of-Sync and In-Sync are reported as follows.

Out-of-sync shall be reported using the CPHY -Out-of-Sync-IND primitive if al three of the following criteriaare
fulfilled:

- the UE egtimates the received dedicated channel burst quality over the last 160 ms period to be worse than a
threshold Q. The value, Q. is defined implicitly by the relevant testsin [2];

- no Special Burst is detected with quality above athreshold Qg Within the last 160 ms period. The value Qgou
is defined implicitly by the relevant testsin [2];
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- over the previous 160 ms, no transport block has been received with a correct CRC

If the UE detects the beacon channel reception level [10 dB] above the handover triggering level, the UE shall use 320
ms estimation period for the burst quality evaluation and for the Special Burst and CRC detection window.

In-sync shall be reported using the CPHY -Sync-IND primitive if any of the following criteriais fulfilled:

- the UE egtimates the received burst reception quality over the last 160 ms period to be better than a threshold Q.
The value, Qi, isdefined implicitly by the relevant testsin [2].

- the UE detects at least one Specia Burst with quality above athreshold Qg,, within the last 160 ms period. The
value, Qgin, is defined implicitly by the relevent testsin [2].

- at least one transport block with a CRC attached isreceived in a TTI ending in the current frame with correct
CRC.

If the UE detects the beacon channel reception level [10 dB] above the handover triggering level, the UE uses 320 ms
estimation period for the burst quality evaluation and for the Special Burst detection window.

If no data are provided by higher layers for transmission during the second phase on the downlink dedicated channel
then DTX shall be applied as defined in section 4.5.

How the primitives are used by higher layersis described in [15]. The above definitions may |lead to radio frames where
neither the In-Sync nor Out-of-Sync primitives are reported.

4.4.2.1.2A Downlink synchronisation primitives for HS-channels

In the case that an uplink DPCH has been configured by higher layers but a downlink DPCH has not been configured,
the UE shall report downlink synchronisation status based upon other downlink physical channels.

The UE shall monitor the received beacon signal level within the cell and shall average the received beacon power over
aperiod of 160ms. Thisaveraged value is denoted P, dBm. The UE shall also monitor and average over the same
period, the ISCP on the assigned HS-SCCH resources. Thisvalueisdenoted Issccq dBm. A quality value Qs is
formed as follows:

Qns = Py — s sceH + Dhsync
- where Diggync IS Signalled by higher layers.

In-sync shall be reported using the CPHY -Sync-IND primitive each time an HS-DSCH CRC passis detected. On this
event, an indicator maintained by the UE termed 'HS-DSCH_failure' shall be set to "false". In-sync shall aso be
reported if the HS-DSCH_failure indicator is set to "false" and during the last 160ms period, Qps > Qpgn, Where Qpgn isa
quality threshold defined implicitly by the relevant testsin [2].

Out-of-sync shall be reported using the CPHY -Out-of-Sync-IND primitive. 'Out-of-sync' is generated in the event that,
during the last 160ms period, Qns < Qnsout, Where Qnsoie 1S @ quality threshold defined implicitly by the relevant testsin
[2]. CPHY-Out-of-Sync-IND shall also be generated in the event of 16 successive HS-DSCH CRC failures. On
occurrence of this event, the HS-DSCH_failure indicator shall be set to "true”.

How the primitives are used by higher layersis described in[15]. The above definitions may lead to radio frames
where neither the In-Sync nor Out-of-Sync primitives are reported. They may also, under some circumstances, lead to
radio frames in which both In-Sync and Out-of-Sync primitives are generated. In thisinstance, In-sync shall override
Out-of-Sync and the Out-of-Sync primitive shall not be reported.

44213 Uplink synchronisation primitives

Layer 1 in the Node B shall every radio frame check synchronisation status, individually for each UL CCTrCH of the
radio link. Synchronisation statusis indicated to the RL Failure/Restored triggering function using either the CPHY -
Sync-IND or CPHY -Out-of-Sync-IND primitive.

The exact criteria for indicating in-sync/out-of-sync is not subject to specification, but could e.g. be based on received
burst quality or CRC checks. One example would be to have the same criteria as for the downlink synchronisation
status primitives.
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4.42.2 Radio link monitoring

44221 Downlink radio link failure

The downlink CCTrCHs are monitored by the UE, to trigger radio link failure procedures. The downlink CCTrCH
failure statusis specified in [15], and is based on the synchronisation status primitives CPHY -Sync-IND and CPHY -
Out-of-Sync-IND, indicating in-sync and out-of-sync respectively. These primitives shall provide status for each DL
CCTrCH separately.

4.42.2.2 Uplink radio link failure/restore

The uplink CCTrCHs are monitored by the Node B in order to trigger CCTrCH failure/restore procedures. The uplink
CCTrCH failure/restore status is reported using the synchronisation status primitives CPHY -Sync-IND and CPHY -Out-
of-Sync-IND, indicating in-sync and out-of-sync respectively.

When the CCTrCH isin the in-sync state, Node B shall start timer T_RLFAILURE after receiving N_OUTSYNC_IND
consecutive out-of-sync indications. Node B shall stop and reset timer T_RLFAILURE upon receiving successive
N_INSYNC _IND in-syncindications. If T_RLFAILURE expires, Node B shall indicate to higher layers which
CCTrCHs are out-of-sync using the synchronization status primitives. Furthermore, the CCTrCH state shall be changed
to the out-of -sync state.

When a CCTrCH isin the out-of-sync state, after receiving N_INSYNC_IND successive in-sync indications Node B
shall indicate that the CCTrCH has re-established synchronisation and the CCTrCH"s state shall be changed to the in-
sync-state. The specific parameter settings (values of T_RLFAILURE, N_OUTSYNC_IND, and N_INSYNC _IND) are
configurable, see [16].

4.5 Discontinuous transmission (DTX) procedure

The DTX procedure shall be applied for CCTrCHs mapped to SSCCPCH, UL DPCH, DL DPCH, PUSCH and PDSCH,
if the total bit rate of the CCTrCH differs from the total channel bit rate of the physical channels allocated to this
CCTrCH. DTX shall not be applied to E-DCH mapped to E-PUCH.

The DTX procedure shall also be applied to HS-PDSCHs, HS-SCCHs, E-AGCHs and E-HICHs if no dataisto be
transmitted on these physical channelsinagiven TTI.

Rate matching is used in order to fill resource units completely, that are only partially filled with data. In the case that
after rate matching and multiplexing no data at all isto be transmitted in a resource unit the complete resource unit shall
be discarded from transmission (DTX), unless a Specia Burst is transmitted in the RU. This applies also to the case
where only one resource unit is allocated and no data has to be transmitted.

45.1 Description of Special Bursts

For S-CCPCH, UL DPCH, DL DPCH, PUSCH and PDSCH, the Special Burst has the same timeslot format as the burst
used for data provided by higher layers. If the timeslot format contains a TFCI field, then the TFCI field shall be filled
with ‘0" bits. The Special Burst may also carry layer 1 control symbols such as TPC bits for the purposes of inner-loop
power control. The data portions of the Special Burst are filled with an arbitrary bit pattern.

For S-CCPCH, UL DPCH, DL DPCH, PUSCH and PDSCH, the transmission power of the special burst shall be the
same as that of the substituted physical channel of the CCTrCH. In the case of uplink physical channels where
autonomous spreading factor change by the UE is permitted by higher layers, the substituted physical channel is
considered to be that which would have been employed for the lowest non-zero rate TFC within the set of alowed
TFC"s and the transmission power of the Special Burst shall again correspond to that of the physical channel
substituted.

For HS-PDSCH, the Special Burst shall use the timedot format #0 from table 7a, see section 5.3.9.5in [8]. For HS-
SCCH, the Special Burst shall use timedot format #0 from table 5a, see section 5.2.2.6.1in [8]. The Special Burst is
filled with an arbitrary bit pattern. The transmission power of the Special Burst shall be the same as that of the
substituted Beacon channel.
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45.2 Use of Special Bursts during DTX

In the case that after link establishment there are no transport blocks provided for transmission by higher layersfor a
given CCTrCH mapped to UL DPCH, DL DPCH, PUSCH or PDSCH physical channels, then a Special Burst shall be
transmitted in the first allocated frame of the transmission pause. If, including the first frame, there is a consecutive
period of Special Burst Period (SBP) frames without transport blocks provided by higher layers, then another special
burst shall be generated and transmitted at the next possible frame. This pattern shall be continued until transport blocks
are provided for the CCTrCH by the higher layers. SBP shall be provided by higher layers. The value of SBP shall be
independently specified for uplink and for downlink and shall be designated as

SBGP (special burst generation period) for uplink transmissions
SBSP (special burst scheduling parameter) for downlink transmissions

The default value for both SBGP and SBSP shall be 8.

The Special Burst shall be transmitted using the physical channel with the lowest physical channel sequence number (p)
as defined by the rate matching functionin [9].

Specia Bursts shall not be transmitted for HS-SCCH and for CCTrCHs mapped to SS=CCPCH or HS-PDSCH in non-
Beacon locations, i.e. only DTX shall be applied to these physical channels.

4.5.3 Use of Special Bursts for Initial Establishment / Reconfiguration

Upon initial establishment or reconfiguration for either 160 ms following detection of in-sync, or until the first transport
block isreceived from higher layers, both the UE and the Node B shall transmit the special burst for each CCTrCH
mapped to UL DPCH, DL DPCH, PUSCH and PDSCH physical channels.

The Specia Burst shall be transmitted using the physical channel with the lowest physical channel sequence number (p)
as defined by the rate matching functionin [9].

45.4 Use of Special Bursts for DTX on Beacon Channels

In the case that a beacon-function physical channel (S-CCPCH or PDSCH) would be DTX"d, then a Specia Burst shall
be transmitted on the Beacon Channel in that frame instead in order to maintain the beacon functionality.

4.6 Downlink Transmit Diversity

Downlink transmit diversity for PDSCH, DPCH, P-CCPCH, S-CCPCH, PICH, MICH, HS-SCCH, HS-PDSCH, E-
AGCH, E-HICH and SCH is optional in UTRAN. Its support is mandatory at the UE.

4.6.1  Transmit Diversity for PDSCH, DPCH, HS-SCCH, HS-PDSCH and
E-AGCH

The transmitter structure to support transmit diversity for PDSCH, DPCH, HS-SCCH, HS-PDSCH and E-AGCH
transmission is shown in figure 1. Channel coding, interleaving and spreading are done as in non-diversity mode. The
spread complex valued signal is fed to both TX antenna branches, and wei ghted with antenna specific weight factors w;
and w,. The weight factors are complex valued signals (i.e.,, w, = g + jby; ), in general. These weight factors are
calculated on a per dot and per user basis.

The weight factors are determined by the UTRAN. Examples of transmit diversity schemes are given in annex B.
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Midamble

MUX

Data —>| ENC |->| INT |—>| SPR+SCR|-> ANT2 I

Uplink channel estimate

Figure 1. Downlink transmitter structure to support Transmit Diversity
for PDSCH, DPCH, HS-SCCH, HS-PDSCH and E-AGCH transmission (UTRAN Access Point)

4.6.2  Transmit Diversity for SCH and S-CCPCH

Time Switched Transmit Diversity (TSTD) can be employed as atransmit diversity scheme for the synchronisation
channel and/or S-CCPCH.

4621 SCH Transmission Scheme

The transmitter structure to support transmit diversity for SCH transmission is shown in figure 2. P-SCH and S-SCH are
transmitted from antenna 1 and antenna 2 alternatively. An example for the antenna switching pattern is shown in figure

3.
i/ Ant1
P-SCH —» FIR | RF |

o—

* i/ Ant 2
Switching Control » FIR | RF |

Figure 2: Downlink transmitter structure to support Transmit Diversity
for SCH transmission (UTRAN Access Point)

S-SCH
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Frame(15slot) Frame(15slot)

N\
N\

Ant #2 bic1 bic1

Figure 3: Antenna Switching Pattern (Case 2)

4.6.2.2 S-CCPCH Transmission Scheme

The transmitter structure to support TSTD for SSCCPCH is shown in figure 3a. The antenna switching pattern is under
the control of the Node-B and is not explicitly known to the UE. Switching may only be performed during the guard

periods between timeslots.
Ant1
—» FIR [ RF j
o— |

SCCWHM
i/ Ant 2

*

Switching Control L FIR [ RF

Figure 3a: Downlink transmitter structure to support TSTD
for S-CCPCH transmission (UTRAN Access Point)

4.6.3  Transmit Diversity for Beacon Channels
When beacon channels use burst type 4, SCTD shall not be applied.

When beacon channels use burst type 1, Space Code Transmit Diversity (SCTD) for beacon channels may be employed
optionally in the UTRAN. The support is mandatory in the UE except for the case where the UE only supports burst
type 4. The use of SCTD will beindicated by higher layers. If SCTD is active within acell:

- SCTD shdl be applied to any beacon channel, and

- the maximum number K4, of midambles for burst type 1 that are supported in this cell may be 8 or 16, see [8]. The
case of Kcg) = 4 midamblesis not allowed for this burst type.

46.3.1 SCTD Transmission Scheme

The open loop downlink transmit diversity scheme for beacon channelsis shown in figure 4. Channel coding, rate
matching, interleaving and bit-to-symbol mapping are performed as in the non-diversity mode. In Space Code Transmit
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Diversity mode the data sequence is spread with the channelisation codes cfg:l)

specific scrambling code. The spread sequence on code c{g=2> is then transmitted on the diversity antenna. The power

applied to each antenna shall be equal.

and c{§=? and scrambled with the cell

Midamble 1—» TX.
Antenna 1

SPR-SCR ¢(1) Y

xXCcZ

Encoded and Interleaved Data—>
Symbols, 2 data fields

SPR-SCR c(2) TX.
M Antenna 2
U
7
Midamble 2—»

Figure 4: Block Diagram of the transmitter SCTD

4.7 Random access procedure

The physical random access procedure described below is invoked whenever a higher layer requests transmission of a
message on the RACH. The physical random access procedure is controlled by primitives from RRC and MAC.
Retransmission on the RACH in case of failed transmission (e.g. dueto acollision) is controlled by higher layers. Thus,
the backoff algorithm and associated handling of timersis not described here. The definition of the RACH in terms of
PRACH Access Service Classes is broadcast on the BCH in each cell. Parameters for common physical channel uplink
outer loop power control are also broadcast on the BCH in each cell. The UE needs to decode this information prior to
transmission on the RACH. Higher layer signalling may indicate, that in some frames atimeslot shall be blocked for
RACH uplink transmission.

4.7.1 Physical random access procedure

The physical random access procedure described in this subclause is initiated upon request from the MAC sublayer (see
[18] and [19]).

Note: The selection of a PRACH is done by the RRC Layer.

Before the physical random-access procedure can be initiated, Layer 1 shall receive the following information from the
RRC layer using the primitives CPHY -TrCH-Config-REQ and CPHY -RL-Setup/M odify-REQ.

- theavailable PRACH channelization codes (There is a 1-1 mapping between the channelization code and the
midambl e shift as defined by RRC) for each Access Service Class (ASC) of the selected PRACH (the selection
of aPRACH isdone by the RRC ). CPHY -RL-Setup/Modify-REQ);

- thetimedot, spreading factor, and midamble type(direct or inverted) for the selected PRACH (CPHY-RL-
Setup/Modify-REQ);

- the RACH Transport Format (CPHY -TrCH-Config-REQ);
- the RACH transport channel identity (CPHY -TrCH-Config-REQ)

- the set of parameters for common physical channel uplink outer loop power control (CPHY -RL-Setup/Modify-
REQ).

NOTE: The above parameters may be updated from higher layers before each physical random access procedure
isinitiated.

At each initiation of the physical random access procedure, Layer 1 shall receive the following information from the
MAC:
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- the ASC of the PRACH transmission;
- thedatato be transmitted (Transport Block Set).

the selected ASC sub-channel. The ASC subchannel is defined in reference [18]. The value is passed in the
PHY-Data-REQ isthe CENcg( (.

In addition, Layer 1 may receive information from higher layers, that atimeslot in certain frames shall be blocked for
PRACH uplink transmission.

The physical random-access procedure shall be performed as follows:

1 Randomly select one channelization code from the set of available codes for the selected ASC. The random
function shall be such that each code is chosen with equal probability.

2 Determine the midamble shift to use, based on the selected channelization code.

3 Set the PRACH message transmission power level according to the specification for common physical channels
in uplink (see subclause 4.2.2.2).

4 Transmit the RACH Transport Block Set (the random access message) with no timing advance in the selected
sub-channel using the selected channelization code.

4.7A  E-RUCCH transmission procedure
Requests for the transmission of an E-RUCCH are controlled by higher layers[18].
The E-RUCCH random access procedure shall be performed as follows:

1 Randomly select one channelization code from the set of available codes for E-RUCCH. The random function
shall be such that each code is chosen with equal probability.

2 Determine the midamble shift to use, based on the selected channelization code.
3 Set the E-RUCCH message transmission power level according to subclause 4.2.2.5.

4 Transmit the E-RUCCH with no timing advance using the selected channelization code.

4.8 DSCH procedure

The physical downlink shared channel procedure described below shall be applied by the UE when the physical layer
signalling either with the midamble based signalling or TFCI based signalling is used to indicate for the UE the need for
PDSCH detection. There is also a third alternative to indicate to the UE the need for the PDSCH detection and this is
done by means of higher layer signalling, already described in [8].

4.8.1 DSCH procedure with TFCI indication

When the UE has been allocated by higher layers to receive data on DSCH using the TFCI, the UE shall decode the
PDSCH in the following cases:

- Incase of astandalone PDSCH the TFCI islocated on the PDSCH itself, then the UE shall decode the TFCI and
based on which data rate was indicated by the TFCI, the decoding shall be performed. The UE shall decode
PDSCH only if the TFCI word decode corresponds to the TFC part of the TFCS given to the UE by higher
layers.

- Incasethat the TFCI islocated on the DCH, the UE shall decode the PDSCH frame or framesiif the TFCI on the
DCH indicates the need for PDSCH reception. Upon reception of the DCH time slot or time slots, the PDSCH
dot (or first PDSCH dlot) shall start SN n+2 after the DCH frame containing the TFCI, where n indicates the
SFN on which the DCH isreceived. In the case that the TFCI is repeated over several frames, the PDSCH dot
shall start SN n+2 after the frame having the DCH dlot which contains the last part of the repeated TFCI.
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4.8.2 DSCH procedure with midamble indication

When the UE has been allocated by higher layers to receive PDSCH based on the midamble used on the PDSCH
(midamble based signalling described in [8]), the UE shall operate as follows:

- The UE shall test the midamble it received and if the midamble received was the same as indicated by higher
layersto correspond to PDSCH reception, the UE shall detect the PDSCH data according to the TF given by the
higher layers for the UE.

- Incase of multiple time slot allocation for the DSCH indicated to be part of the TF for the UE, the UE shall
receive al timedotsif the midamble of the first timeslot of PDSCH was the midamble indicated to the UE by
higher layers.

- In case the standalone PDSCH (no associated DCH) contains the TFCI the UE shall detect the TF indicated by
the TFCI on PDSCH.

4.9 Node B Synchronisation Procedure over the Air

An option exists to use cell sync bursts to achieve and maintain Node B synchronisation [20]. This optional procedureis
based on transmissions of cell synchronisation bursts [10] in predetermined timeslots normally assigned to contain
PRACH, according to an RNC schedule. Such soundings between neighbouring cells facilitate timing offset
measurements by the cells. The timing offset measurements are reported back to the RNC for processing. The RNC
generates cell timing updates that are transmitted to the Node Bs and cells for implementation.

When Cell Sync Bursts are used to achieve and maintain intercell Synchronisation there are three distinct phases, with a
potential additional sub-phase involving late entrant cells.

4.9.1 Frequency Acquisition Phase

The frequency acquisition phase is used to bring cells of an RNS area to within frequency limits prior to initial
synchronisation. No traffic is supported during this phase. In this phase cell(s) identified as master time reference shall
transmit cell sync bursts[10] specified by higher layers continuoudly, i. e. onein every timedot. All other cells shall
listen for transmissions and shall perform frequency locking to the transmissions received. They shall signal
completion of frequency acquisition to the RNC and begin continuous transmission of cell sync bursts specified by
higher layers.

4.9.2 Initial Synchronisation

For Initial Phase, where no traffic is supported, the following procedure for initial synchronisation may be used to bring
cells of an RNS areainto synchronisation at network start up. In this phase each cell shall transmit cell sync bursts[10]
according to the higher layer command. All cells use the same cell sync burst code and code offset. Each cell shall
listen for transmissions from other cells. Each cell shall report the timing and received SIR of successfully detected cell
sync bursts to the RNC. The RNC uses these measurements to adjust the timing of each cell to achieve the required
synchronisation accuracy.

4.9.3 Steady-State Phase

The steady-state phase is used to maintain the required synchronisation accuracy. With the start of the steady-state
phase, traffic is supported in acell. A procedure that may be used for the steady-state phase involves cell synch bursts
[10] that are transmitted and received without effect on existing traffic. Higher layers signal the transmit parameters,
i.e., when to transmit which code and code offset, and which transmit power to use. The higher layers also signal to
appropriate cellsthe receive parametersi. e. which codes and code offsets to measure in a certain timeslot. Upon
determination of errorsin timing, the RNC may adjust the timing of a cell or cells.

494 Late entrant cells

A procedure that may be used for introducing new cells into an aready synchronised RNS involves the one time
transmission of asingle cell sync burst [10] (scheduled by higher layers) by al neighbour cells of the late entrant cell.
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and received by the late entrant cell. The RNC may use thisinformation to adjust the late entrant cell sufficiently to
alow the cell to enter steady state phase.

4.10 Idle periods for IPDL location method

4.10.1 General

To support time difference measurements for location services, idle periods can be created in the downlink (hence the
name |PDL) during which time transmission of al channels from aNode B is temporarily ceased, except for the SCH
transmission. During these idle periods the visibility of neighbour cells from the UE isimproved.

Theidle periods are arranged in a determined pattern according to higher layer parameters. An idle period has a
duration of one time slot. During idle periods only the SCH is transmitted. No attempt is made to prevent data loss.

In general there are two modes for these idle periods:
- Continuous mode, and
- Burst mode.

In continuous mode the idle periods are active al the time. In burst mode the idle periods are arranged in bursts where
each burst contains enough idle periods to allow a UE to make sufficient measurements for its location to be cal cul ated.
The bursts are separated by a period where no idle periods occur.

The time difference measurements can be performed on any channel. If the P-CCPCH fallsin anidle slot, UTRAN may
decide not to transmit the P-CCPCH in two consecutive frames, the first of these two frames containing the idle slot.
Thisoption is signalled by higher layers.

4.10.2 Parameters of IPDL

The following parameters are signalled to the UE via higher layers:

IP_Status: Thisisalogic value that indicates if the idle periods are arranged in continuous or  burst mode.

I P_Spacing: The number of 10 ms radio frames between the start of a radio frame that contains an idle period and
the next radio frame that contains the next idle period. Note that there isat most one idle period in a
radio frame.

IP_Start: The number of the first frame with idle periods. In case of continuous mode IP_Start is the SFN of

the first frame with idle periods and in case of burst mode IP_Start defines the number of frames
after Burst_Start with the first frame with idle periods.

IP_Slot: The number of the dot that hasto beidle[0..14].

IP_PCCPCH: Thislogic value indicates, if the P-CCPCH is switched off in two consecutive frames. The first of
these two frames contains the idle period.

Additionally in the case of burst mode operation the following parameters are also communicated to the UE.

Burst_Start: Specifies the start of the first burst of idle periods. 256xBurst_Start isthe SFN where the first burst
of idle periods starts.

Burst_Length:  The number of idle periodsin aburst of idle periods.

Burst_Freq: Specifies the time between the start of aburst and the start of the next burst. 256xBurst_Freq isthe
number of radio frames between the start of a burst and the start of the next burst.

4.10.3 Calculation of idle period position

In burst mode, burst #0 startsin the radio frame with SFN = 256xBurst_Start. Burst #n starts in the radio frame with
SFN = 256xBurst_Start + nx256xBurst_Freq (n=0,1,2, ...). The sequence of bursts according to this formula
continues up to and including the radio frame with SFN = 4095. At the start of the radio frame with SFN = 0, the burst
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sequence isterminated (no idle periods are generated) and at SFN = 256xBurst_Start the burst sequence is restarted
with burst #0 followed by burst #1 etc., as described above.

Continuous mode is equivalent to burst mode, with only one burst spanning the whole SFN cycle of 4096 radio frames,
this burst startsin the radio frame with SFN = 0. In case of continuous mode the parameter IP_Start defines the first
frame with idle periods.

The position of an idle period is defined by two values: IP_Frame(X) and IP_Slot. IP_Frame(x) defines the X" frame
within a burst that contains the idle period. IP_Slot defines the slot in that frame during which no transmission takes
place except for the SCH.

The actual frame with idle periods within a burst is calculated as follows:

IP_Frame(x) = IP_Start + (x-1) x IP_Spacingwithx=1, 2, 3, ....

If the parameter IP_PCCPCH is set to 1, then the P-CCPCH will not be transmitted in the frame IP_Frame(x) +1 within
aburst.

Figure 5 below illustrates the idle periods for the burst mode case, if the IP_P-CCPCH parameter is set to 0.

IP_Slot
Slot#0 | Slot#1 Slot #14
\ x" idle period in burst
IP_Frame(x)
< > th .
IP_Frame(1) (Burst_Length)™ idle period

v

Frame #i _‘
>

»
|

<
<

Start’ frames  ‘IP_Spacing’ frames >

Burst #0 of idle periods Burst #1 of idle periods
N N
- ™
SFN=0
k\ A
256xBurst_Start’ frames \ “256xBurst_Freq' frames " \
SFN = SFN =
256xBurst_Start 256xBurst_Start + 256xBurst_Freq

Figure 5: Idle Period placement in the case of burst mode operation with IP_P-CCPCH parameter set
to0

4.11 HS-DSCH Procedure

4.11.1 Link Adaptation Procedure

For HS-DSCH, the modul ation scheme and effective code rate shall be selected by higher layers located within the
NodeB. This shall be achieved by appropriate selection of an HS-DSCH transport block size, modulation format and
resources by higher layers. Selection of these parameters may be based on CQI reports from the UE.

The overall HS-DSCH link adaptation procedure consists of two parts:

Node B procedure:
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1) The NodeB shall transmit HS-SCCH carrying a UE identity identifying the UE for which HS-DSCH TTI
alocation has been given. In the case of HS-DSCH transmissions in consecutive TTIs to the same UE, the same
HS-SCCH shall be used for associated signalling.

2) The NodeB transmits HS-DSCH to the UE using the resources indicated in the HS-SCCH.

3) Upon receiving the HS-SICH from the respective UE, the status report (ACK/NACK and CQI) shall be passed to
higher layers.

UE procedure:

1) When indicated by higher layers, the UE shall start monitoring all HS-SCCHs that are in its HS-SCCH set as
signalled to it by higher layers. The information carried on the HS-SCCH is described in [8].

2) Inthe casethat aHS-SCCH isidentified to be correct by its CRC, the UE shall read the HS-PDSCHs indicated
by the HS-SCCH. In the case that aHS-SCCH isidentified to be incorrect, the UE shall discard the data on the
HS-SCCH and return to monitoring.

3) After reading the HS-PDSCHs, the UE shall generate an ACK/NACK message and transmit thisto the NodeB in
the associated HS-SICH, aong with the most recently derived CQI.

The mapping of HS-PDSCH channelisation code set and timeslot information carried by the HS-SCCH for agiven HS-
DSCH TTI isdescribed in [9].

For agiven allocation of HS-PDSCH resources to a UE for a specific HS-DSCH TTI, the following shall apply:

e If timeslot information on HS-SCCH indicates two or more timeslots, none of these timeslots shall comprise a
beacon channel.

e |f timedot information on HS-SCCH indicates a single timeslot and this timeslot comprises a beacon channel
then:

0 TheNode-B shall not indicate SF=1 for any HS-PDSCH resource.

0 Theset of HS-PDSCH resources allocated by the Node-B to a UE shall exclusively comprise either
beacon function or non-beacon function physical channels. The Node B shall therefore not allocate
both beacon function and non-beacon function physical channels within the beacon timeslot to the
UE. If the HS-DSCH for a specific HS-DSCH TTI is mapped to the beacon channel, this shall be
signalled using Kgart = 1 and Kgq, = 1. For adefinition of the first and last allocated channelisation
code indices Ky and Kgqp 0N HS-SCCH refer to [9].

0 When SCTD antennadiversity is applied to the beacon channel, then the presence of channelisation
code Cl(é) within the channelisation code set information on HS-SCCH shall implicitly indicate the

presence of channelisation code Cl(ez) .

4.11.2 HS-DSCH Channel Quality Indication Procedure

The channel quality indicator (CQI) provides the NodeB with an estimate of the code rate that would have maximised
the single-transmission throughput of the previous HS-DSCH transmission if decoded in isolation. The CQI report
requires to be referenced to a given set of HS-PDSCH resources by the NodeB, but note that the UE is not restricted to
making measurements only on these reference resources when deriving a given CQI. The reference resources for a CQI
report shall be a set of HS-PDSCH resources that were received by the UE in asingle TTI, and contain a complete
transport block. These resources will be known to the NodeB from the relative timings of the HS-SICH carrying the
CQI and previous HS-DSCH transmissions to the UE.

The CQI consists of two fields; a Recommended Transport Block Size (RTBS) and a Recommended Modulation
Format (RMF). The UE shall use the same mapping table for these fields asis being used for the time dot information
and modulation scheme information fields respectively of the HS-SCCH [18].

The reporting procedure is as follows:

1. The UE receives a message on an HS-SCCH telling it which resources have been allocated to it for the next
associated HS-DSCH transmission.
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2. The UE reads the associated HS-DSCH transmission, and makes the necessary measurements to derive a CQI
that it estimates would have given it the highest single-transmission throughput for the allocated resources whilst
achieving a BLER of no more than 10 %.

BLER, in this context, is defined as the probability that a transport block transmitted using the RTBS and RMF
isreceived in error if decoded inisolation. For the purposes of this calculation, it shall be assumed that the
transport block that would be transmitted with these parameters would use redundancy version parameterss=1
and r = 0. Note that, by this definition, a UE shall never report a CQI that correspondsto a code rate greater than
unity.

Using this definition of BLER, single-transmission throughput shall be defined as follows :
single-transmission throughput = (1 — BLER) x RTBS

3. The CQI report derived from a given HS-DSCH transmission shall be reported to the NodeB in the next HS-
SICH available to the UE following that HS-DSCH transmission, unless that HS-SICH immediately follows the
last allocated HS-DSCH timeslot, in which case the subsequent available HS-SICH shall be used by the UE.
ThisHS-SICH may not necessarily be the same HS-SICH that carries the ACK/NACK information for that HS-
DSCH transmission. The UE shall always transmit the most recently derived CQI in any given HS-SICH, which
may mean that some CQI reports are discarded without being transmitted to the NodeB.

4.12  Macro-diversity procedure

When signalled by higher layers, the UE shall combine transmissions on signalled transport channels from multiple
radio links. UTRAN shall only indicate that a transport channel on aradio link may be combined with a transport
channel on another radio link when those transport channels do not occupy the same time slot. UTRAN shall transmit
identical transport blocks on the multiple radio links on the transport channels that may be combined. UTRAN may
multiplex onto a CCTrCH other transport channels with transport channels that can be combined. The TTls of
transmissions that may be combined shall start at the same SFN on each of the multiple radio links.

4.13 E-DCH related procedures

4.13.1 ACK/NACK detection

The physical layer in the UE shall detect ACK or NACK contained within the E-HICH. Which E-HICH is associated
with the corresponding E-DCH transmission is defined in [8].

4.13.2 Serving and neighbour cell pathloss metric derivation

The UE shall be capable of measuring the P-CCPCH RSCP of the serving cell and of intra-frequency neighbour cellsin
accordance with [11]. The P-CCPCH transmit power (P,) of the serving cell and of each intra-frequency neighbour
cell in the monitored neighbour cell list shall be signalled by higher layers to the UE in order that the UE may estimate
the mean pathloss to the serving cell (L) and to each of the N neighbour cellsin the monitored neighbour cell list (L4,
Lo, ... Ly).

Higher layers shall configure the UE to use SNPL reporting type 1 or SNPL reporting type 2.  In accordance with the
SNPL reporting type, the UE shall be capable of forming a metric corresponding to:

g

n

{for SNPL reporting type 1}

min(L, )
— n=1.N :
o= o {for SNPL reporting type 2}

Serv

The metric ¢ shall be converted into alogarithmic (dB) value Q and shall be mapped to a Serving and Neighbour Cell
Pathloss (SNPL) index according to table 1b. The SNPL index is supplied to and used by higher layers (see [18]).
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Table 1b: SNPL mapping

Q = 10*10g10(d) SNPL index

Q<-6 0
6sQ<-5 1
-5<Q<-4 2
-45Q<-3 3
-3<Q<-2 4
-25Q<-1 5
-1sQ<-0 6
0sQ«<1 7
1=sQ<2 8
2=Q<3 9
3=Q<4 10
4<Q<5 11
550Q<6 12
6=<Q<7 13
7=Q<8 14
8<Q<9 15
9=<Q<10 16
10sQ<11 17
11sQ<12 18
12<Q<13 19
135Q<14 20
14<Q<15 21
15sQ<16 22
16 <Q<17 23
17=Q<18 24
18<Q<19 25
19<sQ<20 26
20sQ<21 27
21Q<22 28
22<Q<23 29
23Q<24 30
24Q<25 31

If the higher layer signalling information regarding the required P-CCPCH reference powersis not available, the UE
shall return an SNPL index value of 7.

4.13.3 Channelisation code hopping procedure for E-PUCH
Channelisation code hopping may be applied to E-PUCH transmissions.

When channelisation code hopping is configured by higher layers, the allocated OV SF code (determined by the code
resource related information (CRRI) on E-AGCH — see [9]) isfirst transformed by the physical layer into a sequence of
‘effective’ alocated OV SF codes (one for each active timedot of the resource allocation) before further physical layer
processing is performed (see figure 5a). The mapping of the allocated code to the sequence of effective codesisa
function of the allocated timeslots and of the current CFN.
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E-AGCH carrying
CRRI field (OVSF
code allocation)

i physical layer

timeslot Mapping to effective
index » OVSF code

CEN allocation for each
»|  allocated timeslot

l actual physical

resource allocation

Physical Layer
Spreading and
Modulation

Figure 5a - physical layer interpretation of OVSF code allocation in the case that channelisation code
hopping is applied

The allocated OV SF code (indicated by E-AGCH) isdenoted C*'®. The sequence of ‘effective alocated OV SF
codesis denoted Cfﬁ , one for each allocated timeslot index valuet. nyrgs iSconfigured by higher layers[15].

The set of nrg timeslots configured for E-DCH use is denoted te.pcH (Where each element of te.pcy may assume a
value between 0 and 14). The first element of te.pcy IS associated with t; = 0, the second element with t; = 1 and so on.
t; = 0 therefore corresponds to the lowest numbered timeslot configured for E-DCH use and to the first element (L SB)
of the timeslot resource related information bitmap [9].

A hopping index parameter h; is calculated for each timeslot of the E-DCH TTI in which the UE has been allocated as
follows:

h = (t, + CFN)mod16

The effective dlocated OV SF code Cfﬁ for timedlot index t; is then derived from h; and the channelisation code

indicated by the corresponding E-AGCH ( C?'®) as according to table 1c.

Table 1c: Hopping index parameter sequences

Hop index h;
CRRI
cale O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
SF16
1 %5 1 9 5 13 3 11 7 15 2 10 6 14 4 12 8 16
2 6 2 10 6 14 4 12 8 16 1 9 5 13 3 11 7 15
3 7 3 11 7 15 1 9 5 13 4 12 8 16 2 10 6 14
4 18 4 12 8 16 2 10 6 14 3 11 7 15 1 9 5 13
5 9 5 13 1 9 7 15 3 11 6 14 2 10 8 16 4 12
6 20 6 14 2 10 8 16 4 12 5 13 1 9 7 15 3 1.1
7 20 7 15 3 11 5 13 1 9 8 16 4 12 6 14 2 10
8 2 g8 16 4 12 6 14 2 10 7 15 3 11 5 13 1 9
9 22 9 1 13 5 11 3 15 7 10 2 14 6 12 4 16 8
10 24 10 2 14 6 12 4 16 8 9 1 13 5 11 3 15 7
11 25 112 3 15 7 9 1 13 5 12 4 16 8 10 2 14 6
12 26 12 4 16 8 10 2 14 6 11 3 15 7 9 1 13 5
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13 27 13 5 9 1 15 v 11 3 14 6 10 2 16 8 12 4
14 28 4 6 10 2 16 8 12 4 13 5 9 1 15 7 11 3
15 29 5 7 11 3 13 5 9 1 16 8 12 4 14 6 10 2
16 30 6 8 12 4 14 6 10 2 15 7 11 3 13 5 9 1
SF8
1 7 1 5 3 7 2 6 4 8 1 5 3 7 2 6 4 8
2 8 2 6 4 8 1 5 3 7 2 6 4 8 1 5 3 7
3 9 3 7 1 5 4 8 2 6 3 7 1 5 4 8 2 6
4 10 4 8 2 6 3 7 1 5 4 8 2 6 3 7 1 5
5 11 5 1 7 3 6 2 8 4 5 1 7 3 6 2 8 4
6 12 6 2 8 4 5 1 7 3 6 2 8 4 5 1 7 3
7 13 7 3 5 1 8 4 6 2 7 3 5 1 8 4 6 2
8 14 8 4 6 2 7 3 5 1 8 4 6 2 7 3 5 1
SF4
1 3 1 3 2 4 1 3 2 4 1 3 2 4 1 3 2 4
2 4 2 4 1 3 2 4 1 3 2 4 1 3 2 4 1 3
3 S) 3 1 4 2 3 1 4 2 3 1 4 2 3 1 4 2
4 6 4 2 3 1 4 2 3 1 4 2 3 1 4 2 3 1
SF2
1 1 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
2 2 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1
SF1
1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

For al subsequent operations, the physical layer shall assume the allocated E-PUCH physical resources to be described
by the effective allocated code Cfﬁ derived for that timeslot.

4.14  Physical Layer Procedures for 3.84 Mcps MBSFN IMB

4.14.1 Radio frame timing on the MBSFN layer

MBSFN cluster search and radio frame synchronisation on the MBSFN layer can be performed via SCH, e.g. by
following the steps described in Annex C of [6]. After the primary scrambling code has been identified, the P-CCPCH
can be detected and MBSFN system information can be read.

4.14.2 Downlink Power Control

The transmit powers of all downlink physical channelsis determined by the network.

4.14.2.1 S-CCPCH
The TFCI field shall be transmitted at the same constellation power as the datafield of the associated physical channel.

For MBSFN FACH transmission with 16QAM, the UE is informed about the relative transmit power of the SS=CCPCH
(measured as the power of the transmitted data of SS=CCPCH) compared to the primary CPICH transmit power by the
higher layers.

4.14.2.2 MICH

The UE isinformed about the relative transmit power of the MICH (measured as the power over the notification
indicators) compared to the primary CPICH transmit power by the higher layers.
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4.14.2.3 P-CPICH

The UE may assume that the P-CPICH is transmitted with constant power.

4.14.2.4 T-CPICH

The UE may assume that each constituent OV SF code of the T-CPICH is transmitted with equal power. The UE may
also assume the ratio of power alocated to the T-CPICH and P-CPICH is constant.

5 Physical layer procedures for the 1.28 Mcps option

51 Transmitter Power Control

The basic purpose of power control isto limit the interference level within the system thus reducing the intercell
interference level and to reduce the power consumption in the UE.

The main characteristics of power control are summarized in the following table.

Table 2: Transmit Power Control characteristics

Uplink Downlink

Power control rate Variable Variable

Closed loop: 0-200 cycles/sec. Closed loop: 0-200 cycles/sec.
Open loop: (about 200us —
3575us delay )

Step size 1,2,3 dB (closed loop) 1,2,3 dB (closed loop)

Remarks All figures are without processing
and measurement times

Note: All codes within one timeslot allocated to the same CCTrCH use the same transmission power in case they have
the same Spreading Factor.

51.1 Uplink Control

51.1.1 General limits

By means of higher layer signalling, the Maximum_Allowed_UL_TX_ power for uplink may be set to a value lower
than what the terminal power classis capable of. Uplink power control shall be performed while the total UE transmit
power is below the maximum allowed output TX power. In some cases the total requested UE transmit power in a
timedlot after uplink power control calculation might exceed the maximum allowed output power. In these cases the
calculated transmit power of all uplink physical channelsin thistimeslot shall be scaled by the same amount in dB
before transmission in order that the total UE transmission power used shall be the maximum allowed output power.

The UTRAN may not expect the UE to be capable of reducing itstotal transmit power below the minimum level
specified in[2].

5.1.1.2 UpPCH

The transmit power for the UpPCH is set by higher layers based on open loop power control as described in [15]
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5.1.1.3 PRACH

The transmit power for the PRACH is set by higher layers based on open loop power control as described in [15].

5.1.1.4 DPCH and PUSCH

Theinitia transmission power for uplink DPCH and PUSCH is set by higher layers based on open loop power control
as described in [15]. The UE then transits into closed loop power control. The node B shall generate TPC commands
according to aquality target set by higher layersin order to instruct an increase or decrease in the level of transmission
power from the UE and send them either in the TPC field of associated downlink CCTrCHSs (see [8] for a description of
the mapping between DL associated TPC symbols and UL controlled CCTrCH/timeslots) or on PLCCH (see [8]
5A.3.13). If the physical channel power should be increased, the TPC command is set to 'up’, whereas if the power
should be reduced the command is set to ‘down’. A TPC command sent in adownlink CCTrCH or via PLCCH controls
al uplink DPCHs and PUSCHs in the associated uplink CCTrCH and timeslot. An example of SIR based UL power
control isgiven in annex A2

If signalled by higher layers, the UE must follow the received TPC commands only. In this case, at the UE when the
TPC command isjudged as "down", the mobile transmit power shall be reduced by one power control step, whereasiif it
isjudged as "up", the mobile transmit power shall be raised by one power control step.

If indicated as allowed by higher layers, the UE may optionally take into account pathloss estimated from beacon
function physical channelsin addition to the TPC commands when cal culating the transmit power. In this case, the
mobile transmit power is first modified as described above by the received TPC command and is then further modified
based upon the pathl oss estimated on recent beacon transmissions. M odifications based upon pathloss shall only be
applied when the UE estimates that the pathloss on the uplink transmission timeslot and the pathl oss on the beacon
timeslots used to derive the modification value are likely to be similar.

The closed loop power control procedure for UL DPCH and PUSCH is not affected by the use of TSTD.

In the event of no associated uplink data being transmitted between two related downlink TPC commands, the UE shall
ignore the resulting TPC command. The transmit power for the next instance of the timeslot/CCTrCH pair shall then be
Set:

i) tothe power level of the previous uplink transmission, optionally modified to compensate for the change
in pathloss observed during the uplink transmission pause or,

ii) using the open loop procedure as for initial transmissions.

The UE shall select which of the above methodsto apply. For short transmission pauses method (i) should be used.

5.1.1.4.1 Gain Factors
Same asthat of 3.84 Mcps TDD, cf. [4.2.2.3.1 Gain Factors].

5.1.1.4.2 Out of synchronization handling

In the case that uplink DPCH is controlled by TPC commands carried on downlink DPCH, out of synchronisation
handling is the same as that of 3.84 Mcps TDD, cf.[ 4.2.2.3.2 Out of synchronisation handling].

In the case that uplink DPCH is controlled by TPC commands carried on PLCCH, the UE shall shut off the transmission
of an UL CCTrCH if the following criteria are fulfilled for the PLCCH carrying its TPC commands.

- The UE estimates the received PLCCH quality over the last 160 ms period to be worse than a threshold Q.
Qout isdefined implicitly by the relevant testsin [2].

The UE shall subsequently resume the uplink transmission of the CCTrCH if the following criteria are fulfilled:

- The UE estimates the received PLCCH reception quality over the last 160 ms period to be better than a threshold
Qin- Qinisdefined implicitly by the relevant testsin [2].
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5.1.1.5 HS-SICH

If the UE is not configured in MIMO mode, the transmit power of the HS-SICH shall be set by the UE according to the
procedures described below. In the case that an ACK is being transmitted on the HS-SICH, the UE shall apply a power
offset to the transmit power of the entire HS-SICH. This power offset shall be signalled by higher layers.

For the transmissions on the semi-persistent HS-PDSCH resources without an HS-SCCH, the TPC command for HS-
SICH can be conveyed in HS-PDSCH.

On receipt of a TPC command in the HS-SCCH or HS-PDSCH, the UE shall adjust the HS-SICH transmit power
according to the power control step size specified by higher layers. The UE shall ignore the TPC command transmitted
on an HS-SCCH order which is an uplink synchronization establishment command. An example of SIR based UL
power control is given in annex A5.

i. However, for the first HS-SICH transmission following the first detected HS-SCCH transmission, the UE
shall use open loop power control to set the HS-SICH transmit power for that transmission. In this case, the
transmission power for HS-SICH is set by higher layers based on open loop power control as described in
[15].

ii. When the transmission interval of HS-SICHs, which arein the same time slot, is less than a certain threshold,
which issignalled by higher layers, UE shall adjust the transmit power according to received TPC command
in HS-SCCH or HS-PDSCH during HS-SICH transmission pause based on transmission power of last
instance. When receipt of TPC commandsin HS-PDSCH and in HS-SCCH isin the same sub-frame, UE
shall treat one single TPC command if they are identical and discard them if they are different. If indicated by
higher layers, UE should take into account the pathloss compensation by means of beacon channel estimation
in addition to the TPC command when calculating HS-SICH transmit power.

iii. When the transmission interval of HS-SICHs, which are in the same time dot, is equal or larger than a certain
threshold, for the next instance of HS-SICH, UE shall use open loop power control described above for the
initial transmission.

If the UE is configured in MIMO mode, the transmit power of the HS-SICH shall be set by the UE according to the
procedures described below.

The procedure for MIM O single stream transmission is the same as that the UE is not configured in MIMO mode.

For MIMO dual stream transmission, in the case that two ACK's are being transmitted on the HS-SICH, the UE shall
apply a power offset to the transmit power of the entire HS-SICH. This power offset shall be signalled by higher layers.

On receipt of a TPC command in the HS-SCCH or HS-PDSCH, the UE shall adjust the HS-SICH transmit power
according to the power control step size specified by higher layers. An example of SIR based UL power control is given
in annex A5.

i. However, for the first HS-SICH transmission following the first detected HS-SCCH transmission, the UE
shall use open loop power control to set the HS-SICH transmit power for that transmission. In the case of
dual stream transmission, a delta is applied to the HS-SICH transmission power. The delta implies the
required power offset of the HS-SICH transmission for the different number of the data streams under the
limit of SIR target. This transmission power is set by higher layers based on open loop power control as
described in [15].

ii. When the transmission interval of HS-SICHs, which are in the same time dlot, is less than a certain
threshold, which is signalled by higher layers, UE shall adjust the transmit power according to received TPC
command during HS-SICH transmission pause based on transmission power of last instance. In the case of
dual stream transmission, adeltais applied to the HS-SICH transmission power. If indicated by higher layers,
UE should take into account the pathl oss compensation by means of beacon channel estimation in addition to
the TPC command when calculating HS-SICH transmit power.

iii. When the transmission interval of HS-SICHs, which are in the same time dot, is equal or larger than a certain
threshold, for the next instance of HS-SICH, UE shall use open loop power control described above for the
initial transmission.
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5.1.1.6 E-PUCH

For multi-carrier E-DCH transmission, the open-loop and closed-loop power control of E-PUCH on each carrier is
independent from each other. The power of E-PUCH in each timeslot on each carrier is set asfollows. Note that the
power of E-PUCH in the timeslots with same spreading factor is the same.

The power of E-PUCH in each timeslot is set following the same principle used for DPCH/PUSCH in R4/5/6[15] and in
5.1.1.4, i.e, the combination of open-loop power control and traditional closed-loop power control:

o theinitial transmit power of E-PUCH is set based on an open-loop power control scheme, then

e thetransmission power control transits into closed-loop power control using TPC commands carried on E-
AGCH or on E-HICH on the same carrier. For non-scheduled transmission, the TPC commands are carried on
E-HICH only. Both TPC commands carried on E-AGCH and E-HICH are used on E-PUCH

The transmit power for E-PUCH set in each timeslot is calculated as follows:
Pepuch = Popase T L+ :Be

... Where:

o P pycy isthetransmit power of the E-DCH physical channel E-PUCH in each timeslot.

o P, . isaclosed-loop quantity maintained by the UE and NodeB for each carrier, and which isincremented

or decremented by avalue Agpase Upon each receipt of a TPC command on E-AGCH for scheduled
transmission or on E-HICH for non-scheduled transmission on the same carrier.  On receipt of a TPC 'up'
command, Pepae iSincremented by Agpasee  On receipt of a TPC 'down’ command, Pepee iS decremented by
Acraser  The TPC step size Aqpase iS cOnfigured by higher layers[15].

P

e—base — PRX des_ base + Step* ZTPC| = PRX des_ base +PTPC
i
...where, PRXd%_base isthe reference Desired E-PUCH RX power signalled by RRC signalling for

each carrier according to [15], which is set to the average value of the interference signal power level over the
timedots configured for E-DCH use.

step isthe power control step size Aepase cONfigured by higher layers, and TPC, isa
closed-loop control command.

e L isapathlossterm derived from beacon function physical channels. The same asthat in 5.1.1.4, if
indicated as allowed by higher layers, the UE may optionally take into account pathloss modification which is
estimated from the most recently received beacon function physical channel transmission, in addition to the
TPC commands when calculating the transmit power.

. ,Be isthe gain factor for the selected E-TFC transport block size, the allocated E-PUCH physical resources,
and the Modulation type and HARQ power offset according to subclause 5.1.1.6.1. If the smallest E-TFC is
selected, ,Be equals to the sum of absolute grant value and o,

Higher layersin the UE shall use the current calculated E-PUCH power in conjunction with the current absolute grant
(power) value in order to determine the set of E-TFC"s available.

UE maintains a closed-loop quantity Pe-base for both scheduled transmission and non-scheduled transmission.
P, paseisincremented or decremented by a value Ae pase UpON each receipt of a TPC command on E-AGCH and on E-
HICH on the same carrier.  When receipt of TPC commands on E-AGCH and on E-HICH isin the same sub-frame,

UE shall treat one single TPC command if they are identical and discard them if they are different.

When following an extended pause, which is signalled by higher layers, in the reception of TPC commands on E-
AGCH and on E-HICH, the UE shall set P, . equal to the reference Desired E-PUCH RX power. When receipt of
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TPC commands on E-AGCH or on E-HICH recommences, the TPC commands shall be used to modify P

fromits
e—base
previously set value.

5.1.1.6.1 Gain Factors for E-PUCH
A betafactor shall be derived by the UE as a function of:
o theselected E-TFC transport block size
e the E-PUCH resource occupation in the E-DCH TTI
e the modulation type (QPSK/16-QAM)
e the HARQ power offset

Higher layers shall provide a mapping table containing a set of reference points, which defines the relationship between
the coderate of E-DCH transmission () and the relative reference power per resource unit (3, dB). The mapping table
is provided separately for each of QPSK and 16-QAM modulation.

The coderate of E-DCH transmission A, for the selected E-TFC, physical resource allocation and modulation typeis
defined as:

A=
R,

... inwhich S isthe transport block size of the selected E-TFC and R, is the number of physical channel bits output
from the physical channel mapping stage of E-DCH transport channel processing as described in [9]. The precision
requirement for A is 1x10™* and the quantization mode is truncation.

The maximum and minimum values of A are the maximum and minimum values of Reference Code Rate respectively,
which are signalled by higher layers for the appropriate modulation type [15], and are denoted Ama and Ain
respectively. For agiven A, there exist aAq and aA, such that:

o I Ain<Ahe<Amax
0 Agisthelargest A signalled by higher layers for the appropriate modulation type and for which A<\,

0 A isthesmallest A signalled by higher layers for the appropriate modulation type and for which
A>Ae

e Else
0 If Ae<Apin then Ag = Anin and A4 isthe smallest signalled A for which A>Ap.
0 If A&Amax then Agisthe largest signalled A for which A< and A; = A
Associated with A and A, are the corresponding 3, and ;; which define the reference points signalled by higher

layers. The normalised (per-resource-unit) beta value for the selected E-TFC and E-PUCH resource set is denoted Boe
andis:

oo =B+ P50 0 1) B

The precision requirement for Boe is 1x107® and the quantization mode is truncation.

a, isalogarithmic value set as afunction of the E-PUCH spreading factor (SFe.pucn) according to table 2a.

Table 2a: Tabulated o, values

SFe.pucH ae (dB)
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1 12

2 9

4 6

8 3

16 0
Be is then derived as Be=Boe + 0+ A, dB

Aharg 1sSEL Y higher layers ( see[18] ).

5.1.1.7 E-RUCCH

The transmit power for the E-RUCCH is set following the same formula used for PRACH based on open
loop power control as described in [15].

51.1.8 Standalone midamble channel

If the UE is configured in MIMO mode, the transmit power for the standalone midamble channel shall be the same as
that used for the associated HS-SICH in the same subframe.

If the UE is configured in MU-MIMO mode, the transmit power for the standalone midamble channel shall make
reference to the last transmitted HS-SICH or E-PUCH. When the last transmitted uplink channel is HS-SICH, the
transmit power of the standalone midamble channel shall be the same as the last transmitted HS-SICH.When the last
transmitted uplink channel is E-PUCH, the transmit power of the standalone midamble channel shall be calculated as
follows:

PStandanne = Pe—base +L+ :Bs
... Where:
e P, .. isthedesired receiving power of E-PUCH.

. ,55 isthe gain factor for standalone midamble channel, and should be configured by high layer.

e Lis a pathloss term derived from beacon function physical channels.

51.2 Downlink Control

The total downlink transmission power at the Node B within one timeslot shall not exceed the Maximum Transmission
Power set by higher layer signalling.

5.1.2.1 P-CCPCH

Same asthat of 3.84 Mcps TDD, cf.[4.2.3.1 P-CCPCH].

5.1.2.2 The power of the FPACH

The transmit power for the FPACH is set by the higher layer signalling [16].

5.1.2.3 S-CCPCH, PICH

Same asthat of 3.84 Mcps TDD, cf.[4.2.3.2 S-CCPCH , PICH].
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5.1.2.3A MICH

Same as that of 3.84 Mcps TDD, cf.[4.2.3.2A MICH].

5.1.2.4 DPCH, PDSCH

Theinitial transmission power of the downlink Dedicated Physical Channel is signalled by higher layers. After the
initial transmission, the node B transitsinto closed-loop TPC. The UE shall generate TPC commands according to a
quality target set by higher layersin order to control the level of transmission power from the node B and send them in
the TPC field of associated uplink CCTrCHs (see [8] for a description of the mapping between UL associated TPC
symbols and DL controlled CCTrCH/timedots) or in the Non-scheduled E-PUCH when the associated uplink CCTrCHs
do not exist. If the physical channel power should be increased, the TPC command is set to 'up’, whereas if the power
should be reduced the command is set to ‘down’. A TPC command sent in an uplink CCTrCH or in the Non-scheduled
E-PUCH when the associated uplink CCTrCH does not exist controls al downlink DPCHs or PDSCHSs in the associated
downlink CCTrCH and timedlot.

UTRAN may decide how to adjust the transmit power in response to the received TPC command

When TSTD is applied, the UE can use two consecutive measurements of the received SIR in two consecutive sub-
frames to generate the power control command. An example implementation of DL power control procedure for 1.28
Mcps TDD when TSTD is applied isgivenin Annex A.3.

The transmission power of one DPCH or PDSCH shall not exceed the limits set by higher layer signalling by means of
Maximum_DL_Power (dB) and Minimum_DL_Power (dB). The transmission power is defined as the average power
over one timeslot of the complex QPSK (or 8PSK respectively) symbols of a single DPCH or PDSCH before
spreading relative to the power of the P-CCPCH.

Each TPC command shall be based on all associated downlink transmissions since the previous related TPC command.
In the event of no associated downlink data being transmitted between two related TPC commands, the UTRAN should
ignore the resulting TPC command.

5.1.24.1 Out of synchronisation handling

Same as that of 3.84 Mcps TDD, cf.[4.2.3.4.1 Out of synchronisation handling].

5.1.2.5 HS-PDSCH

The power control for HS-PDSCH for 1.28 Mcps TDD isthe same as for 3.84 Mcps, see section 4.2.3.5

5.1.2.6 HS-SCCH

Higher layers shall indicate the maximum transmit power of the HS-SCCH. The Node-B shall not exceed this
maximum power when setting the HS-SCCH power.

Theinitial power of the HS-SCCH is at the discretion of the Node-B. Following theinitial transmission, the NodeB may
optionally power control the HS-SCCH. This may be done using TPC commands sent by the UE in the HS-SICH.
When the transmission interval of HS-SCCHs, which are in the same time slot, is more than or equal to acertain
threshold, which is signalled by higher layers, NodeB shall use initial transmit power for the next HS-SCCH
transmission.

The UE shall set the TPC commands in the HS-SICH in order to control the transmit power of the HS-SCCH. The TPC
commands shall be set in order to meet the HS-SCCH target BLER.

The accuracy of the received HS-SCCH BLER estimate made by the UE may be enhanced by a suitable use of the
HCSN field received within the HS-SCCH itself [9]. Thisfield shall initially be set to zero and shall be incremented by
the NodeB each time an HS-SCCH is transmitted to the UE. UE without a dedicated UE identity in CELL_FACH state
and UE in CELL_PCH state shall ignore the value of HCSN.
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5.1.2.7 PLCCH

The initial transmission power of the downlink PLCCH is signalled by higher layers. After the initial transmission, the
transmission power of PLCCH is under the control of Node-B. The Node-B may optionally adjust the transmission
power of PLCCH according to the received TPC commands which are carried by the PLCCH-controlled UL
CCTrCH(s). The UE shall generate TPC commands according to a PLCCH quality target set by higher layers. If the
PLCCH power should be increased, the TPC command is set to 'up’, whereas if the power should be reduced the
command is set to ‘down’. UTRAN may decide how to adjust the transmit power in response to the received TPC
commands. The average power of transmitted PLCCH symbols over one timeslot shall not exceed the limits set by
higher layers. The transmission power is defined as the average power over one timeslot of the complex QPSK symbols
of asingle PLCCH before spreading relative to the power of the P-CCPCH.

5.1.2.8 E-AGCH

For multi-carrier E-DCH transmission, the power control of E-AGCH on each carrier isindependent from each other
and described as follows.

Higher layers shall indicate the maximum transmit power of the E-AGCH. The Node-B shall not exceed this maximum
power when setting the E-AGCH power.

Theinitial power of the E-AGCH is at the discretion of the Node-B. Following the initial transmission, the NodeB may
optionally power control the E-AGCH. This may be done using TPC commands sent by the UE in the scheduled E-
PUCH on the same carrier.

The UE shall set the TPC commands in the Scheduled E-PUCH on the same carrier in order to control the transmit
power of the E-AGCH. The TPC commands shall be set in order to meet the E-AGCH target BLER.

The accuracy of the received E-AGCH BLER estimate made by the UE shall be enhanced by a suitable use of the
ECSN field received within the E-AGCH itself [9]. Thisfield shall initialy be set to zero and shall be incremented by
the Node-B each time an E-AGCH is transmitted to the UE. For each carrier in multi-carrier E-DCH transmission, the
ECSN shall initially be set to zero and shall be incremented by the Node-B each time an E-AGCH is transmitted on the
carrier to the UE.

5.1.2.9 E-HICH

The power of the E- HICH is under the control of the Node B.

5.2 UL Synchronisation

5.2.1 General Description

Support of UL synchronization is mandatory for the UE.

5.21.1 Preparation of uplink synchronization (downlink synchronization)

When a UE is powered on, it first needs to establish the downlink synchronisation with the cell. Only after the UE has
established the downlink synchronisation, it shall start the uplink synchronisation procedure.

5.2.1.2 Establishment of uplink synchronization

The establishment of uplink synchronization is done during the random access procedure and involves the UpPCH and
the PRACH or the E-RUCCH.

Although the UE can receive the downlink signal from the Node B, the distance to Node B is still uncertain. This would
lead to unsynchronised uplink transmission. Therefore, the first transmission in the uplink direction is performed in a
special time-slot UpPTS or other uplink access position indicated by UTRAN to reduce interference in the traffic time-
dlots.

After the detection of the SY NC-UL sequence in the searching window, the Node B will evaluate the timing, and reply
by sending the adjustment information to the UE to modify its timing for next transmission. Thisis done with the
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FPACH within the following 4 sub-frames. After sending the PRACH or the E-RUCCH, the uplink synchronization is
established. The uplink synchronisation procedure shall also be used for the re-establishment of the uplink
synchronisation when uplink is out of synchronisation.

5.2.1.3 Maintenance of uplink synchronisation

Uplink synchronization is maintained in 1.28 Mcps TDD by sending the uplink advanced in time with respect to the
timing of the received downlink.

For the maintenance of the uplink synchronization, the midamble field of each uplink burst can be used.

In each uplink time slot the midamble for each UE is different. The Node B may estimate the timing by eval uating the
channel impul se response of each UE in the same time slot. Then, in the next available downlink time slot, the Node B
will signal Synchronisation Shift (SS) commands to enable the UE to properly adjust its Tx timing.

5.2.2 UpPCH

Open loop uplink synchronisation control is used for UpPCH.

The UE may estimate the propagation delay At, based upon the path loss using the received P-CCPCH and/or DWPCH
power.

The UpPCH is sent to the Node B advanced in time according to the timing of the received DWPCH. The time of the
beginning of the UpPCH Trx.ypech IS given by:

TTX-UpPCH = TRrx-DwPCH '2Atp +12*16 T¢ +nUpPCHShift* 16Tc

Nuppchsniit =0..127, Nugpcnsnire 1S indicated by higher layers

in multiple of 1/8 chips, where

Trx-uppc 1S the beginning time of UpPCH transmission with the UE"stiming,
Trx-pwecH 1S the received beginning time of DwWPCH with the UE"stiming,

2At, isthe timing advance of the UpPCH default value is 48Tc.

5.2.3 PRACH

The Node B shall measure the received SYNC-UL timing deviation UpPCHpos. UpPCHpos is sent in the FPACH and is
represented as a 13 bit number (0-8191) being the multiple of 1/8 chips which is nearest to received position of the
UpPCH.

Time of the beginning of the PRACH Ty pracy IS given by:

Trx-pracH = Trx-pracH ~(UPPCHApy + UpPCHpos — 8*16 Tc)

in multiple of 1/8 chips, where

Trx-prach 1S the beginning time of PRACH transmission with the UE"s timing,

Trx-pracH 1S the beginning time of PRACH reception with the UE"s timing if the PRACH wasa DL channel.

524 DPCH and PUSCH

The closed loop uplink synchronisation control uses layer 1 symbols (SS commands) for DPCH and PUSCH. After
establishment of the uplink synchronisation, NodeB and UE start to use the closed loop UL synchronisation control
procedure. This procedure is continuous during connected mode.

The Node B will continuously measure the timing of the UE and send the necessary synchronisation shift commandsin
each sub-frame. The UE shall derive asingle SS command separately for each controlled uplink timesiot by combining
all received SS commands that are related to the controlled time dot (cf. [8]) and that are received within the last up to
M sub-frames. The value of the 'Uplink synchronisation frequency' M (1..8) is configured by higher layers.
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When the combined SS command is judged as "down", the UE transmit timing for the controlled UL timeslot shall be
delayed by one timing adjustment step of k/8 chips. When the command is judged as"up”, the UE transmit timing for
the controlled UL timeslot shall be advanced by one timing adjustment step of k/8 chips. When the command is judged
as "do nothing", the timing shall not be changed. The value of the 'Uplink synchronisation step size' k (1..8) is
configured by higher layers.

The timing adjustment shall take place in each sub-frame satisfying the following equation:
SFN’modM =0
where

SFN" is the system frame number counting the sub-frames. The system frame number of the radio frames (SFN) can
be derived from SFN" by

SFN=SFN" div 2, where div isthe remainder free division operation.

During a1.28 Mcps TDD to 1.28 Mcps TDD hand-over the UE shall transmit in the new cell with timing advance TA
adjusted by the relative timing difference At between the new and the old cell if indicated by higher layers:

TAnew = TAO|d + 2At.

5.24.1 Out of synchronization handling
Same as that of 3,84 Mcps TDD, cf.[ 4.2.2.3.2 Out of synchronisation handling.]

5.2.5 HS-SICH

If there is associated uplink DPCH or non-scheduled E-PUCH, the initia transmit timing for the HS-SICH shall be
taken from that of the associated uplink DPCH or non-scheduled E-PUCH. Otherwise, the initial transmit timing for the
HS-SICH shall be taken from that of the last uplink transmission except UpPCH transmission. The UE shall then adjust
the timing of the HS-SICH according to SS commands transmitted to it on the HS-SCCH or HS-PDSCH. The step size
for these commands shall be signalled to the UE by higher layers. The UE shall ignore the SS command transmitted on
an HS-SCCH order which is an uplink synchronization establishment command. In the case that there is a gap of one or
more subframes during which no SS commands are received by the UE, the UE shall adjust the timing of the HS-SICH
according to the associated uplink DPCH or non-scheduled E-PUCH or other uplink channel except UpPCH until such
time as another HS-SCCH transmission or HS-PDSCH with SS command is received.

5.2.6 E-PUCH

Uplink synchronization control procedure for E-PUCH remains the same as that used for DPCH, cf. 5.2.4 DPCH and
PUSCH, using SS commands carried on E-AGCH or on E-HICH. When receipt of SS commands on E-AGCH and on
E-HICH isin the same sub-frame, UE shall treat one single SS command if they are identical and discard them if they
are different.

If configured with DPCH, the timing of E-PUCH can be directly set to the timing of the DPCH. If configured with non-
scheduled transmission, the timing of scheduled E-PUCH can be set to the timing of the non-scheduled E-PUCH. If
neither DPCH nor non-scheduled transmission is configured, the timing of E-PUCH can be set to the timing of other
uplink channels except UpPCH.

For multi-carrier E-DCH transmission, in one TTI, the timing advance of the E-PUCHs of all carriers of one UE isthe
same. The UE shall combine all the SS commands on each E-AGCH and E-HICH in the same TTI into one UL timing
advance value.

5.2.7 E-RUCCH

The Node B shall measure the received SYNC-UL timing deviation UpPCHpos. UpPCHpos is sent in the FPACH and is
represented as an 13 bit number (0-8191) being the multiple of 1/8 chips which is nearest to received position of the
UpPCH.
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Time of the beginning of the E-RUCCH T+rx.erucch  iSgiven by:

TTX-E—RUCCH = TRX-E—RUCCH _(UpPCHADV + UpPCHPOS_ 8*16 TC)

in multiple of 1/8 chips, where

T1x- eruccH 18 the beginning time of E-RUCCH transmission with the UE"s timing,

Trx- e-ruccH 1S the beginning time of E-RUCCH reception with the UE"s timing if the E-RUCCH was aDL channel,
UpPCH py isthe timing advance of the UpPCH.

528 Standalone midamble channel

The transmit timing for the standalone midamble channel shall be taken from that of the last uplink transmission.

5.3 Synchronisation procedures

531 Cell search

During the initial cell search, the UE searches for a cell. It then determines the DWPTS synchronisation, scrambling
code and basic midamble code, control multi-frame synchronisation and then reads the BCH. How cell searchis
typically doneis described in Annex CA.

For MBSFN FACH, the downlink scrambling codes and basic midamble codes to be used for non-beacon timeslots are
signalled by higher layers.

5.3.2 DCH synchronization

The DPCH synchronisation is the same as that of 3.84 Mcps TDD, cf. [4.4.2 Dedicated channel synchronisation].

5.3.2A Shared physical channel synchronization

For HS-DSCH and E-PUCH operation without DPCH, the synchronisation procedure is defined in the subclause.
5.3.2A.1 Synchronisation primitives

5.3.2A1.1 General

For the shared physical channels, synchronisation primitives are used to indicate the synchronisation status of radio
links, both in uplink and downlink. The definition of the primitivesis given in the following subclauses.

5.3.2A1.2 Downlink synchronisation primitives

The UE shall measure any of the following downlink physical channels on any carrier to estimate downlink quality.
a) HS-PDSCH
b) HS-SCCH
¢) E-AGCH

Layer 1 in the UE shall check the synchronization status of downlink physical channels on all carriers. Synchronisation
statusisindicated to higher layers, using the CPHY -Sync-IND or CPHY -Out-of-Sync-IND primitives.
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The criteriafor reporting synchronization status are defined in two different phases.

The first phase lasts until the downlink shared channel is considered to be established by higher layers. During this
phase, out-of-sync shall not be reported.in-sync shall be reported using the CPHY -Sync-IND primitive if the following
criterion isfulfilled.

- Atleast one downlink physical channel with a CRC attached is received in the current subframe with correct
CRC.

The second phase starts after the downlink shared channel is considered established by higher layers. During this phase,
both out-of-sync and in-sync are reported as follows.

Out-of-sync shall be reported using the CPHY -Out-of-Sync-IND primitive based on the synchronization statusin an
out-of-sync detection window if the following criterion is fulfilled.The out-of-sync detection window (out-of-sync
window) is configured by higher layers.

- Nodownlink physical channel has been received with a correct CRC in the out-of-sync detection window period.

In the second phase, the first out-of-sync detection window starts when the second phase starts; after this, the next out-
of-sync detection window starts right after the previous out-of-sync detection window.

In-sync shall be reported using the CPHY -Sync-IND primitive if the following criteriais fulfilled:

- Atleast one downlink physical channel with a CRC attached is received in the current subframe with correct
CRC.

5.3.2A.1.3 Uplink synchronisation primitives

Layer 1 in the Node B shall check synchronisation status of uplink physical channels. Synchronisation statusis
indicated to the RL Failure/Restored triggering function using either the CPHY -Sync-IND or CPHY -Out-of-Sync-IND
primitive.The exact criteria for indicating in-sync/out-of-sync is not subject to specification.

5.3.2A.2 Radio link monitoring

5.3.2A.2.1 Downlink radio link failure

The downlink shared physical channels are monitored by the UE, to trigger radio link failure procedures. The downlink
radio link failure statusis specified in [15], and is based on the synchronisation status primitives CPHY -Sync-IND and
CPHY -Out-of -Sync-IND, indicating in-sync and out-of-sync respectively.

5.3.2A.2.2 Uplink radio link failure/restore

The uplink shared physical channels are monitored by the Node B in order to trigger uplink radio link failure/restore
procedures. The uplink radio link failure/restore status is reported using the synchronisation status primitives CPHY -
Sync-IND and CPHY -Out-of-Sync-IND, indicating in-sync and out-of-sync respectively.

When the uplink shared physical channel isin thein-sync state, Node B shall start timer T_RLFAILURE after receiving
N_OUTSYNC_IND consecutive out-of-sync indications. Node B shall stop and reset timer T_RLFAILURE upon
receiving successive N_INSYNC _IND in-syncindications. If T_RLFAILURE expires, Node B shall indicate to higher
layers the uplink shared physical channel is out-of-sync using the synchronization status primitives. Furthermore, the
uplink shared physical channel state shall be changed to the out-of-sync state.

When the uplink shared physical channel isin the out-of-sync state, after receiving N_INSYNC_IND successivein-
sync indications Node B shall indicate that the uplink shared physical channel has re-established synchronisation and
the uplink shared physical channel"s state shall be changed to the in-sync-state. The specific parameter settings (values
of T_RLFAILURE, N_OUTSYNC IND, and N_INSYNC_IND) are configurable, see [16].
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5.3.3  Synchronization procedure in CELL_FACH state

533.1 Uplink synchronization status detection

Maintaining of uplink synchronization is not needed in CELL_FACH state, UE could be out of synchronization after a
period of transmission pause.

The uplink synchronization status detection is under control of Node B, which determines UE"s synchronization status
according to atimer T-sync. The timer is UE specific and the parameter is configured by higher layers. Node B
determines the UE out of synchronization when the T-sync timer expires and in synchronization otherwise. The details
of the timer T-sync operation are shown as below:

- Initialy starting the timer
When Node B receives the UE"s uplink E-RUCCH transmission correctly, it will initially start the timer.
- Redtarting the timer

When Node B receives the UE"s any uplink transmission (e.g. E-ERUCCH, E-DCH or HS-SICH) correctly, it will restart
the timer.

5.3.3.2 Establishment of uplink synchronization

Node B shall order UE to establish the uplink synchronization viaHS-SCCH order in case that it detects the UE is out
of uplink synchronization. Response to this synchronization establishment command, UE then initiates the random
access procedure, cf [subclause 5.6 Random Access Procedure], which only involves the UpPCH and the E-RUCCH.

Node B will limit the synchronization delay based on atimer T-protect. If Node B doesn"t receive the E-RUCCH in the
synchronization procedure before T-protect expires, Node B will restart another uplink synchroniztion procedure via
HS-SCCH order. After N-protect successive uplink synchronization attempts, Node B shall terminate the
synchroniztion procedure and indicate an uplink synchronization failure to higher layers. The specific parameter
settings (values of T-protect and N-protect) are configured by higher layers.

54 Discontinuous transmission (DTX) procedure

The DTX procedure shall be applied for CCTrCHs mapped to SS=CCPCH, UL DPCH, DL DPCH, PUSCH and PDSCH,
if the total bit rate of the CCTrCH differs from the total channel bit rate of the physical channels allocated to this
CCTrCH.

Rate matching is used in order to fill resource units completely, that are only partially filled with data. In the case that
after rate matching and multiplexing no data at al is to be transmitted in a resource unit the complete resource unit shall
be discarded from transmission (DTX), unless a Specia Burst is transmitted in the RU. This applies aso to the case
where only one resource unit is allocated and no data has to be transmitted.

The specia burst istransmitted in both consecutive subframes (subframe#1 and #2). SS Bits may be transmitted in
Specia Bursts.for each CCTrCH mapped to UL DPCH, DL DPCH, PUSCH and PDSCH physical channels.

54.1 Description of Special Bursts

For S-CCPCH, UL DPCH, DL DPCH, PUSCH and PDSCH, the Special Burst has the same timeslot format as the burst
used for data provided by higher layers. If the timeslot format contains a TFCI field, then the TFCI field shall be filled
with '0' bits. The Special Burst may also carry layer 1 control symbols such as TPC bits for the purposes of inner-loop
power control. The data portions of the Special Burst are filled with an arbitrary bit pattern.

For S-=CCPCH, DL DPCH, PUSCH and PDSCH, the transmission power of the special burst shall be the same as that of
the substituted physical channel of the CCTrCH. For UL DPCH, if the gain factor of the zero rate TFC is explicitly
signalled by high layer, the transmission power of the special burst shall be weighted by the gain factor 8 of the zero
rate TFC [refer 5.1.1.4.1], otherwise the transmission power of the special burst shall be the same as that of the
substituted physical channel of the CCTrCH. In the case of uplink physical channels where autonomous spreading
factor change by the UE is permitted by higher layers, the substituted physical channel is considered to be that which
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would have been employed for the lowest non-zero rate TFC within the set of allowed TFC"s and the transmission
power of the Special Burst shall again correspond to that of the physical channel substituted.

5.4.2 Use of Special Bursts during DTX

In the case that after link establishment there are no transport blocks provided for transmission by higher layersfor a
given CCTrCH mapped to UL DPCH, DL DPCH, PUSCH or PDSCH physical channels, then a Special Burst shall be
transmitted in the first allocated frame of the transmission pause. If, including the first frame, there is a consecutive
period of Specia Burst Period (SBP) frames without transport blocks provided by higher layers, then another special
burst shall be generated and transmitted at the next possible frame. This pattern shall be continued until transport blocks
are provided for the CCTrCH by the higher layers. SBP shall be provided by higher layers. The value of SBP shall be
independently specified for uplink and for downlink and shall be designated as

SBGP (special burst generation period) for uplink transmissions
SBSP (special burst scheduling parameter) for downlink transmissions
The default value for both SBGP and SBSP shall be 8.

If DTX isapplied on SS=CCPCH carrying MBSFN FACH, special burst shall be sent in the first radio frame of each
associated TTI.

The Special Burst shall be transmitted using the physical channel with the lowest physical channel sequence number (p)
as defined by the rate matching function in [9].

5.4.3 Use of Special Bursts for Initial Establishment / Reconfiguration

Upon initial establishment or reconfiguration for either 160 ms following detection of in-sync, or until the first transport
block is received from higher layers, both the UE and the Node B shall transmit the special burst for each CCTrCH
mapped to UL DPCH, DL DPCH, PUSCH and PDSCH physical channels.

The Specia Burst shall be transmitted using the physical channel with the lowest physical channel sequence number (p)
as defined by the rate matching functionin [9].

5.5 Downlink Transmit Diversity

Downlink Transmit diversity for PDSCH, DPCH, P-CCPCH, S-CCPCH, PICH, MICH, HS-SCCH, HS-PDSCH, E-
AGCH, E-HICH and DWPCH isoptiona in UTRAN. Its support is mandatory at the UE.

55.1 Transmit Diversity for PDSCH, DPCH, HS-SCCH, HS-PDSCH and
E-AGCH

Time Switched Transmit Diversity (TSTD) may be employed as transmit diversity scheme for downlink DPCH and
PDSCH. Closed loop Transmit Diversity may be employed as transmit diversity scheme for downlink DPCH, HS-
SCCH, HS-PDSCH and E-AGCH.

5.5.1.1 TSTD for PDSCH and DPCH

TSTD can be employed as transmit diversity scheme for PDSCH and downlink DPCH. An example for the transmitter
structure of the TSTD transmitter is shown in figure 6. Channel coding, rate matching, interleaving, bit-to-symbol
mapping, spreading, and scrambling are performed as in the non-diversity mode. Then the data is time multiplexed with
the midamble sequence. Then, after pulse shaping, modulation and amplification, DPCH and/or PDSCH is transmitted
from antenna 1 and antenna 2 alternately every sub-frame. Not all DPCHs and/or PDSCHSs in the sub-frame need to be
transmitted on the same antenna and not all DPCHs and/or PDSCHs within a sub-frame have to use TSTD. Figure 7
shows an example for the antenna switching pattern for the transmission of DPCH/PDSCH for the case that all physical
channels are transmitted with TSTD and are using the same antennain the sub-frame.
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Figure 6: Example for TSTD Transmitter structure for DPCH/PDSCH and P-CCPCH.
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Figure 7. Example for the antenna swithing pattern for TSTD transmission of DPCH/PDSCH and P-
CCPCH: all physical channels are transmitted with TSTD and are using the same antenna in the sub-
frame.

5.5.1.2 Closed Loop Tx Diversity for PDSCH, DPCH, HS-SCCH, HS-PDSCH and E-
AGCH

The transmitter structure to support transmit diversity for DPCH, PDSCH, HS-SCCH, HS-PDSCH and E-AGCH
transmission is shown in figure 8. Channel coding, interleaving and spreading are done as in non-diversity mode. The
spread complex valued signal isfed to both TX antenna branches, and weighted with antenna specific weight factors wy
and w,. The weight factors are complex valued signals (i.e., w; = & + jby; ), in general. These weight factors are
calculated on a per ot and per user basis.

The weight factors are determined by the UTRAN.
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Figure 8: Downlink transmitter structure to support Transmit Diversity
for DPCH, PDSCH, HS-SCCH, HS-PDSCH and E-AGCH transmission (UTRAN Access Point) in
1.28 Mcps TDD

5.5.2  Transmit Diversity for DWPCH

The transmitter structure to support transmit diversity for DWPCH transmission is shown in figure 9. DWPCH is

transmitted from antenna 1 and antenna 2 alternatively.
Antl
—» FIR P RF j
o——

DwPCH
i /  Ant2

f

Switching Cortrol » FIR | RF |

Figure 9: Downlink transmitter structure to support Transmit Diversity
for DWPCH transmission (UTRAN Access Point) in 1.28 Mcps TDD

5.5.3  Transmit Diversity for P-CCPCH

TSTD or Space Code Transmit Diversity (SCTD) can be employed as transmit diversity scheme for the Primary
Common Control Physical Channel (P-CCPCH)

553.1 TSTD Transmission Scheme for P-CCPCH

A block diagram of an example of a TSTD transmitter is shown in figure 6. Channel coding, rate matching,
interleaving, bit-to-symbol mapping, spreading, and scrambling are performed as in the non-diversity mode. Then the
datais time multiplexed with the midamble sequence. Then, after pulse shaping and modul ation and amplification, P-
CCPCH istransmitted from antenna 1 and antenna 2 alternately every sub-frame. If thereisa DPCH that uses TSTD,
TSTD isalso applied to P-CCPCH. An example of the antenna-switching pattern is shown in figure 7. If TSTD is
applied to P-CCPCH, it shall also be applied to other beacon channels.

554 SCTD Transmission Scheme for Beacon Channels

The use of SCTD will be indicated by higher layers. If SCTD is active within acell, SCTD shall be applied to any
beacon channel. When beacon channel is used on dedicated MBSFN frequency, SCTD shall not be applied.
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The SCTD open loop downlink transmit diversity scheme for beacon channelsis shown in figure 10, exemplary for the
P-CCPCH. Channel coding, rate matching, interleaving and bit-to-symbol mapping are performed as in the non-

diversity mode. In TxDiversity mode the beacon channel that is allocated to code c{‘g:l) is spread with the

channelisation codes ¢t and c{&=

and scrambled with the cell specific scrambling code. The beacon channel that is
allocated to code c{f=? is spread with the channelisation codes c{&=2 and c{§™* and scrambled with the cell specific
scrambling code. The spread sequences on code cl('g:3) and code cl('g:“) are then transmitted on the diversity antenna.
The power applied to each antenna shall be equal.

The use of SCTD will be indicated by higher layers.

Midamble m®@
—_—p

/l\Spreading Code’s@ | MUX
X >

) 4

INC

) 4
Tx Antenna 2
Spreading Code”s® | MUX —»( +

Midamble m®
—»

Midamble m®
— >

‘A\Spreading Code’s®@ | MUX
P-CCPCH?2
X >

\ZJ
P-CCPCH1 fX\

) 4
V\TJ Tx Antenna 1
Spreading Code"s® | MUX —»( +

Midamble m®
—_—p

* Spreading by s®¥ means channelisation by ¢ and cell specific scrambling

Figure 10: Block Diagram of the transmitter (SCTD) in 1.28 Mcps TDD, exemplary for the P-CCPCH

5.6 Random Access Procedure

The physical random access procedure described below is invoked whenever a higher layer requests transmission of a
message on the RACH. The physical random access procedure is controlled by primitives from RRC and MAC.

56.1 Definitions

FPACH,;. : Thei™ FPACH number parameter i indicates the position of the FPACH, the first position is corresponding
to thefirst instance defined in |IE 'PRACH system information list)' (see [15]).

L; : Length of RACH transport blocks associated to FPACH; in sub-frames

Nracui  : The number of PRACHSs associated to the it FPACH
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NRACHI : The number of a PRACH associated to thei'" FPACH ranging from 0 to Nrachi-1

M : Maximum number transmissions in the UpPCH
WT : Maximum number of sub-frames to wait for the network acknowledgement to a sent signature
SFN" : The sub-frame number counting the sub-frames. At the beginning of the frame with the system frame

number SFN=0 the sub-frame number is set to zero.

5.6.1A UpPCH sub-channel

In order to separate different ASCs, UpPCH has N sub-channels associated with it (numbered from 0 to N-1). N may be
assigned the value 1,2,4, or 8 by higher layer signaling.

Sub-channel i for UpPCH is defined as the UpPTS timedlot in the sub_frame where SFN" mod N =i.
Where SFN": the sub-frame number counting the sub-frames. At the beginning of the frame with the system frame
number SFN=0 the sub-frame number is set to zero.

The following figureillustrates the eight possible sub channels for the case, N=8.

SFN' mod 8=0 SFN' mod 8=1

-t UpPT [ UpPT
« i L} i

stots 1w [l == [= [ [ = [ [ [l =] = = [= ] =]
0 1

sub-channels 0 and 1

< UpPT SFN'mod8=2 > UgPT SFN' mod 8=3

A

SIOtS|TSO "i TSllTSZ |T83 |TS4 | TsslTse || TS0 "i TSllTSZ |Ts3 |TS4 | TsslTse |
2 3

sub-channels 2 and 3

< UpPT SN'mod8=4 > UpPTF SFN'mod 8=5 >

stots [0 [l == [ [ [ = [ [ = [l =] = [ [= ] =[]
4 5

sub-channels 4 and 5

S|0tS|TSO "i TSllTSZ |T83 |TS4 | T85|T86 || TSO "i TSllTSZ |Ts3 |TS4 | T85|T86 |
6 7

sub-channels 6 and 7

Figure 10A : Example of UpPCH subchannels

5.6.2 Preparation of random access

When the UE isinidle mode, it will keep the downlink synchronisation and read the system information. From the used
SYNC-DL code in DwWPCH, the UE will get the code set of 8 SYNC-UL codes (signatures) assighed to UpPCH for
random access.

The description (codes, spreading factor, midambles, time slots) of the P-RACH, FPACH, S-CCPCH (carrying the
FACH transport channel) channel; mapping relation of RACH and FPACH; ASC (available SYNC-UL sequences and
available sub-channels) sets for each RACH are broadcast on the BCH.
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Thus, when sending a SY NC-UL sequence, the UE knows which FPACH resource, P-RACH resources and S-CCPCH
resources will be used for the access.

The physical random access procedure described in this sub-clauseis initiated upon request from the MAC sub-layer
(see[18] and [19]).

Before the physical random-access procedure can be initiated, Layer 1 shall receive the following information by a
CPHY -TrCH-Config-REQ from the RRC layer:

- Theuplink access position by higher layers.

- The association between which signatures and which FPACHSs; which FPACHSs and which PRACHSs; including
the parameter values for each listed physical channel.

- Thelength L; of a RACH message associated to FPACH,; can be configured to be either 1 or 2 or 4 sub-frames
corresponding to alength in time of either 5 msor 10 ms or 20 ms.

NOTE 1. Ngachi PRACHS can be associated with to FPACH;. The maximum allowed
Nracti IS L.

- Theavailable UpPCH sub-channels for each Access Service Class (ASC);

- The set of Transport Format parameters for the PRACH message;

- The"M" maximum number transmissions in the UpPCH;

- The"WT" maximum number of sub-framesto wait for the network acknowledgement to a sent signature; (1..4)
the maximum value supported by Layer 1 is 4 sub-frames.

- Theinitial signature power "Signature_Initial_Power";
- The power-ramping factor Power Ramp Step [Integer];
The above parameters may be updated from higher layers before each physical random access procedure is initiated.

At each initiation of the physical random access procedure, Layer 1 shall receive the following information from the
higher layers (MAC):

- The Transport Format to be used for the specific PRACH message;

The ASC for the specific Random Access procedure;

- Thedatato be transmitted (Transport Block Set).

The type of random access

5.6.3 Random access procedure
The physical random-access procedure shall be performed as follows:
UE side:

1 Set the Signature Re-Transmission Counter to M.

2 Set the Signature transmission power to Signature_Initial_Power.

3 Based on the type of random access and the transport format indicated by MAC layer, an E-RUCCH or unique
RACH used for the radio access is chosen, and then randomly select one UpPCH sub-channel and one signature
respectively from the available ones for the given ASC. The random function shall be such that each of the
alowed selections is chosen with equal probability.

4  Transmit the signature at UpPCH or other uplink access position indicated by higher layers using the selected
UpPCH sub-channel at the signature transmission power. In the case that the Commanded Signature
transmission Power exceeds the maximum allowed value, set the Signature transmission Power to the maximum
alowed power.

ETSI



3GPP TS 25.224 version 12.0.0 Release 12 53 ETSI TS 125 224 V12.0.0 (2014-09)

5 After sending asignature, listen to the relevant FPACH for the next WT sub-framesto get the network
acknowledgement. The UE will read the FPACH; associated to the transmitted UpPCH only in the sub-frames
fulfilling the following relation:

(SFN" mod L;)=nracti ; Nracki=0,---, Nracni-1, Here, FPACH to which UE should listen is decided according to
the following formula:

FPACH;= N mod M,

Where, N denotes the signature number (0..7) and M denotes the maximum number of FPACHSs that defined
in the cell.

6 Incaseno valid answer is detected in the due time: Increase the Signature transmission power by AP, = Power
Ramp Step [dB], decrease the Signature Re-transmission counter by one and if it is still greater than 0, then
repeat from step 3; else report a random access failure to the MAC sub-layer.

7 Incaseavalid answer is detected in the due time
a) set thetiming and power level values according to the indication received by the network in the FPACH,;

b) send at the sub-frame coming 2 sub-frames after the one carrying the signature acknowledgement, the RACH
message on the relevant PRACH. In case L; is bigger than one and the sub-frame number of the
acknowledgement is odd the UE will wait one more sub-frame. The relevant PRACH is the ngaciy ™ PRACH
associated to the FPACH,; if the following equation ifs fulfilled:

(SFN" mod Li)=ngaci ;
Here SFN" is the sub-frame number of the arrival of the acknowledgement.

Both on the UpPCH and on the PRACH, the transmit power level shall never exceed the indicated value signalled by
the network.

Network side:

- Thenode B will transmit the FPACH; associated with the received UpPCH only in the sub-frames fulfilling the
following relation:

(SFN" mod L)=ngaci ; Nracti=0; -+, Nrachi-1,
Here, FPACH number i is selected according to the following formula based on acknowledged signature:
FPACH;=N mod M,

Where, N denotes the signature number (0..7) and M denotes the maximum number of FPACH that defined in
the cell.

- The Node B will not acknowledge UpPCHSs transmitted more than WT sub-frames ago
At the reception of avalid signature:

- Measure the timing deviation with respect to the reference time T, of the received first path in time from the
UpPCH and acknowledge the detected signature sending the FPACH burst on the relevant FPACH.

For examples on the random access procedure refer to Annex CB.

5.6.3.1 The use and generation of the information fields transmitted in the FPACH

The Fast Physical Access CHannel (FPACH) is used by the Node B to carry, in asingle burst, the acknowledgement of
a detected signature with timing and power level adjustment indication to a user equipment.

The length and coding of the information fieldsis explained in TS25.221 sub-clause 5A.3.3.1 .

5.6.3.1.1 Signature Reference Number

The Signature Reference Number field contains the number of the acknowledged signature. The user equipment shall
use thisinformation to verify whether it is the recipient of the FPACH message.
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5.6.3.1.2 Relative Sub-Frame Number

The Relative Sub-Frame Number field indicates the current sub-frame number with respect to the sub-frame at which
the acknowledged signature has been detected.

The user equipment shall use thisinformation to verify whether it is the recipient of the FPACH message.

5.6.3.1.3 Received starting position of the UpPCH (UpPCHpos)

The received starting position of the UpPCH (UpPCHpos) field indirectly indicates to the user equipment the timing
adjustment it has to implement for the following transmission to the network. The node B computes the proper value for
this parameter according to the following rules: UpPCHpos = UpPCHgypan - UPPCH1s

where

UpPPCHg,pan: time of the reception in the Node B of the SYNC-UL to be used in the uplink synchronization process
UpPCH+s: time instance 128 chips prior to the start of the UpPCH according to the Node B internal timing
Thisinformation shall be used by the UE to adjust its timing when accessing the network, as described in section [5.2
‘Uplink Synchronisation’] .

5.6.3.1.4 Transmit Power Level Command for the RACH message

Thisfield indicates to the user equipment the power level to use for the RACH message transmission on the FPACH
associated P-RACH.

The network may set this value based on the measured interference level (1) (in dBm) on the specific PRACH and on
the desired signal to interference ratio (SIR) (in dB) on this channel as follows:

Transmit Power Level Command for the PRACH(PRX pracH des)
PRX prach,des 1S the desired receive power level on the PRACH.

The UE shall add to this value the estimated path-loss to compute the power level to transmit for the PRACH.

5.6.3A E-RUCCH procedure

Requests for the transmission of an E-RUCCH are controlled by higher layers[18].

The available eight SYNC_UL signatures on the primary carrier in a cell is devided into two subsets, one for the access
of RACH information and the other for the access of E-RUCCH information. The available eight SYNC-UL signature
on the secondary frequenciesin cell are al for the access of E-RUCCH information.

When aNode B detectsa SYNC_UL signature and acknowledges it on the related FPACH, it should do some
recordings, including the FPACH channel number, the sub-frame on which the acknowledgement is sent and the
SYNC_UL signature number. When a PRACH or E-RUCCH comes from a UE, the Node B should derive the related
FPACH and the sub-frame on which the acknowledgement was sent for the UE and find the right record. The signature
number in the record can help the Node B know the access type.

Random access procedure for enhanced uplink is basically same as random access procedure in subclause 5.6.3, only
adding some new definitions.

Lie isthe Length of E-RUCCH information transport blocks associated to FPACHi in sub-frames.
NRacni isthe number of PRACHs associated to the ith FPACH.

Neruccxi IS the number of E-RUCCHSs associated to the ith FPACH and Neryceni equalsto MiN{ Ngaeyis Lie} -

When SF of PRACH code equalsto 16, L will be 2, otherwise Lz will be 1,

When SF of PRACH code equalsto 4, SFof E-RUCCH will be 8, otherwise E-RUCCHSs has the same SF with
PRACH.
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When Ne_ryccni equals to Nracri, E-RUCCH will share the same code resource with PRACH. And when SF of PRACH
code equalsto 4, the code resource assigned to PRACH including two codes (codei and codei+1) of SF8, E-
RUCCH can usethe ith code of SF 8.

If FPACH; sent an acknowledgement for E-RUCCH information, the sub-frames on which an acknowledgement is
sent on FPACHi is fulfilling the following relation:

(SFN" mod Lig)=ne.ruccri ; Ne-ruccHi=0,..., Ne-ruccri-1,
Where, SFN" is the sub-frame number of the acknowledgement on FPACH

Accordingly, the code resource assigned to PRACH may be used by PRACH or E-RUCCH, we should make two
prescript avoiding the collision between PRACH and E-RUCCH.
When Node B senta FPACH; for PRACH ;. insubframeK, Node B could not send a FPACH,; for
E - RUCCH, before sub frame K+L;;
E-RUCCH

When Node B senta FPACH, for E— RUCCH ne_meq, 1N SUDframe K, Node B could not send a FPACHi for
PRACH zacpi before sub frame K+Lg.

Theinterval between the acknowledgement on FPACH and transmission of E-RUCCH isfixed for a UE. The UE will
send at the sub-frame coming 2 sub-frames after the one carrying the signature acknowledgement. In case L is bigger
than one and the sub-frame number of the acknowledgement is odd the UE will wait one more sub-frame.

The transmission power and the transmission timing are set according to subclause 5.1.1.7 and 5.2.7 respectively.

5.6.4 Random access collision

When acollisionis very likely or in bad propagation environment, the Node B does not transmit the FPACH or cannot
receive the SYNC-UL. In this case, the UE will not get any response from the Node B.  Thusthe UE will have to
adjust its Tx time and Tx power level based on a new measurement and send a SY NC-UL again after arandom delay.

Note that at each (re-)transmission, the SYNC-UL sequence and the UpPCH sub-channel will be randomly selected
again by the UE.

Note: Due to the two-step approach a collision most likely happens on the UpPCH. The resources allocated to
PRACH and E-RUCCH are virtually collision free. This two-step approach will guarantee that the RACH
resources can be handled with conventional traffic on the same UL time dots.

5.7 Node B Synchronisation Procedure over the Air

An option exists to use the regular DWPCH transmissions to achieve and maintain Node B synchronisation [20]. This
optional procedure is based on measurements of DwPCHs from neighbouring cells according to an RNC schedule. The
timing offset measurements are reported back to the RNC for processing. The RNC generates cell timing updates that
are transmitted to the Node Bs and cells for implementation (common with the 3.84 Mcps TDD option). Alternatively
the RNC may indicate that the NodeB shall autonomously adjust the cell timings. Two distinct phases can be
distinguished for Node B synchronisation over the air, with a potential additional sub-phase involving late entrant cells.

5.7.1 Initial Synchronisation

Common with 3.84 Mcps TDD, see [4.9.2 Initial Synchronisation], however, the regular DWPCHs are used as cell sync
bursts.

5.7.2 Steady-State Phase

Common with 3.84 Mcps TDD, see [4.9.3 Steady-State Phase], however, the regular DWPCHSs are used as cell sync
bursts. If the NodeB adjusts the cell timings autonomously, it shall take into account the propagation delay, signaled by
the RNC.
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57.3 Late entrant cells

A procedure that may be used for introducing new cellsinto an already synchronised RNS involves the continuous
measurement of the DWPCHSs of the neighbouring cells by the late entrant cell. The RNC may use thisinformation to
adjust the late entrant cell sufficiently to allow the cell to enter steady state phase.

5.8 Idle periods for IPDL location method

58.1 General

To support time difference measurements for location services, idle periods can be created in the downlink (hence the
name IPDL) during which time transmission of the DwPCH from a Node B is temporarily ceased. During theseidle
periods the visibility of neighbour cells from the UE isimproved.

Theidle periods are arranged in a determined pattern according to higher layer parameters. Anidle period hasa
duration of one DWPTS.

In general there are two modes for these idle periods:
- Continuous mode, and
- Burst mode

In continuous mode, the idle periods are active al the time. In burst mode the idle periods are arranged in bursts where
each burst contains enough idle periods to allow a UE to make sufficient measurements for itslocation to be calculated.
The bursts are separated by a period where no idle periods occur. The time difference measurements can be performed
on any channel.

58.2 Parameters of IPDL

The following parameters are signalled to the UE via higher layers:
IP_Status: Thisisalogic value that indicates if the idle periods are arranged in continuous or - burst mode.

I P_Spacing: The number of 10 msradio frames between the start of a radio frame that contains an idle period and
the next radio frame that contains the next idle period.

IP_Start: The number of the first frame with idle periods. In case of continuous mode IP_Start is the SFN of the
first frame with idle periods and in case of burst mode |P_Start defines the number of frames after
Burst_Start with the first frame with idle periods.

IP_Sub: Indicates whether the idle period isto occur in the odd, the even or both the odd and even 5 ms sub-
frames of the 10 msidle frame.

Additionally in the case of burst mode operation the following parameters are also communicated to the UE.

Burst_Start: Specifies the start of the first burst of idle periods. 256xBurst_Start is the SFN where the first burst of
idle periods starts.

Burst_Length: The number of idle periodsin aburst of idle periods.

Burst_Freq: Specifies the time between the start of a burst and the start of the next burst. 256xBurst_Freq is the
number of radio frames between the start of a burst and the start of the next burst.

5.8.3  Calculation of idle period position

In burst mode, burst #0 starts in the radio frame with SFN = 256xBurst_Start. Burst #n starts in the radio frame with
SFN = 256xBurst_Start + nx256xBurst_Freq (n=0,1,2, ...). The sequence of bursts according to this formula
continues up to and including the radio frame with SFN = 4095. At the start of the radio frame with SFN = 0, the burst
sequence isterminated (no idle periods are generated) and at SFN = 256xBurst_Start the burst sequence is restarted
with burst #0 followed by burst #1 etc., as described above.
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Continuous mode is equivalent to burst mode, with only one burst spanning the whole SFN cycle of 4096 radio frames,
this burst startsin the radio frame with SFN = 0. In case of continuous mode the parameter |P_Start defines the first
frame with idle periods.

The DWPCH, that has to beidle, is defined by two values: IP_Frame(x) and IP_Sub. IP_Frame(x) defines the X" frame
within a burst in which subframe with the number IP_Sub has to be switched off.

The actual frame with idle periods within aburst is calculated as follows:
IP_Frame(x) = IP_Start + (x-1) x IP_Spacingwithx=1, 2, 3, ....

Figure 11 below illustrates the idle periods for the burst mode which shows the case that both subframes within each
frame have DWPTS as an idle period.
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Figure 11: Idle periods of burst mode for 1.28Mcps TDD

5.9 HS-DSCH Procedure in CELL_DCH state

5.9.1 Link Adaptation Procedure

For HS-DSCH, the modulation scheme and effective code rate shall be selected by higher layers located within the
Node B. This shall be achieved by appropriate selection of an HS-DSCH transport block size, modulation format and
resources by higher layers. If the UE is configured in MIMO mode, higher layers may select the number of data
streams, i.e. single or dua stream HS-DSCH transmission, and the transport block size, modulation format and
resources for each stream. The Node B shall decide the number of data streams based on the uplink channel estimation
and CQI reports from the UE. If UE supports multi-carrier HS-DSCH reception, higher layers may select multiple
carriersto transfer data. Carriers selection may be based on CQI reports from the UE. If UE supports multi-carrier HS-
DSCH transmission, UE shall report the CQI information of every carrier via HS-SICH.

The overall HS-DSCH link adaptation procedure consists of two parts:
Node B procedure:

1) The NodeB transmits HS-SCCH carrying a UE identity identifying the UE to which HS-DSCH TTI isto be
granted. In case of HS-DSCH transmissions in consecutive TTIs to the same UE, the same HS-SCCH shall be
used for associated signalling. If the UE is configured in MIMO mode, the Node B shall determine appropriate
HS-SCCH type for single or dual stream HS-DSCH transmission. If UE supports multi-carrier HS-DSCH
reception, above HS-SCCH detection procedure applied on each independent carriers.

2) The NodeB transmits HS-DSCH to the UE using the grant indicated in the HS-SCCH. If UE supports multi-
carrier HS-DSCH reception, the mapping relation between HS-SCCH and its associated HS-DSCH is set by
higher layers.
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3) Upon receiving the HS-SICH from the respective UE, the status report (ACK/NACK and CQI) shall be passed to
higher layers. If UE supports multi-carrier HS-DSCH reception, the mapping relation between HS-SICH and its
associated HS-DSCH is set by higher layers.

UE procedure:

1) When indicated by higher layers, the UE shall start monitoring all HS-SCCHs that are in its HS-SCCH set as
signalled to it by higher layers. The information carried on the HS-SCCH is described in [8]. If UE supports
multi-carrier HS-DSCH reception, the monitoring HS-SCCH set is signalled by higher layers.

2) Inthe casethat aHS-SCCH isidentified to be correct by its CRC, the UE shall read the HS-PDSCHs indicated
by the HS-SCCH. If the UE is configured in MIMO mode, UE may acquire HS-PDSCH resource allocation
information of each stream according to the associated HS-SCCH. If UE supports multi-carrier HS-DSCH
reception, UE may acquire HS-PDSCH resource allocation information of each carrier according to the
associated HS-SCCHs, the mapping relation between every HS-SCCH and its associated HS-PDSCH is
signalled by higher layers. In the case that aHS-SCCH isidentified to be incorrect, the UE shall discard the data
on the HS-SCCH and return to monitoring.

3) After reading the HS-PDSCHs, the UE shall generate an ACK/NACK message and transmit thisto the NodeB in
the associated HS-SICH, along with the most recently derived CQI. If the UE is configured in MIMO mode, the
CQI and ACK/NACK of each stream are transferred via the associated HS-SICH. If UE supports multi-carrier
HS-DSCH reception, the CQI and ACK/NACK of every carrier are transferred viaindividual HS-SICH.

The mapping of HS-PDSCH channelisation code set and timeslot information carried by the HS-SCCH for agiven HS-
DSCH TTI isdescribed in [9].

For agiven alocation of HS-PDSCH resources to a UE for a specific HS-DSCH TTI, the following shall apply:

e |f timedot information on HS-SCCH indicates two or more timeslots, none of these timeslots shall comprise a
beacon channel.

e |f timedot information on HS-SCCH indicates a single timeslot and this timeslot comprises a beacon channel
then:

0 The Node-B shall not indicate SF=1 for any HS-PDSCH resource.

0 The set of HS-PDSCH resources alocated by the Node-B to a UE shall exclusively comprise either
beacon function or non-beacon function physical channels. The Node B shall therefore not allocate
both beacon function and non-beacon function physical channels within the beacon timeslot to the
UE. If the HS-DSCH for a specific HS-DSCH TTI is mapped to the beacon channel, this shall be
signalled using Keart = 1 and Kgop = 1. For adefinition of the first and last allocated channelisation
code indices Kgar and Ko, 0N HS-SCCH refer to [9].

0 When SCTD antennadiversity is applied to the beacon channel, then the presence of channelisation
code Cl(é) within the channelisation code set information on HS-SCCH shall implicitly indicate the

presence of channelisation code Cl(g) :

5.9.2 HS-DSCH Channel Quality Indication Procedure

For the HS-SICH associated to the HS-SCCH command for allocation or release of the semi-persistent HS-PDSCH
resources and HS-SCCH command for activation or deactivation of DRX and the HS-SICH associated to HS-SCCH
typel or HS-SCCH type 4 or HS-SCCH type 8 with transport block size information set to all zeros, UE shall feedback
ACK and CQI on HS-SICH with RTBS equals to zero.

The channel quality indicator (CQI) provides the Node B with an estimate of the code rate that would have maximized
the single-transmission throughput of the previous HS-DSCH transmission if decoded in isolation. The CQI report
requires to be referenced to a given set of HS-PDSCH resources by the Node B, but note that the UE is not restricted to
making measurements only on these reference resources when deriving a given CQI. The reference resources for a CQI
report shall be a set of HS-PDSCH resources that were received by the UE in asingle TTI, and contain a complete
transport block. These resources will be known to the Node B from the relative timings of the HS-SICH carrying the
CQI and previous HS-DSCH transmissions to the UE.
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The CQI consists of two fields; a Recommended Transport Block Size (RTBS) and a Recommended Modulation
Format (RMF). The UE shall use the same mapping table for these fields asis being used for the time slot information
and modul ation scheme information fields respectively of the HS-SCCH [18]. If the UE is configured in MIMO mode,
the HS-SICH shall consists of the CQI reports of each stream, i.e. the RTBS and RMF of each stream.

The reporting procedure is as follows:

1. The UE receives a message on an HS-SCCH telling it which resources have been allocated to it for the next
associated HS-DSCH transmission.

2. The UE reads the associated HS-DSCH transmission, and makes the necessary measurements to derive a CQI
that it estimates would have given it the highest single-transmission throughput for the allocated resources whilst
achieving a BLER of no more than 10 %. If the UE is configured in MIMO mode, the CQI would have given the
highest single-transmission throughput for each stream respectively in the allocated resources whilst achieving
BLER of each stream of no more than 10%.

BLER, in this context, is defined as the probability that a transport block transmitted using the RTBS and RMF
isreceived in error if decoded in isolation. For the purposes of this calculation, it shall be assumed that the
transport block that would be transmitted with these parameters would use redundancy version parameterss=1
and r = 0. Note that, by this definition, a UE shall never report a CQI that corresponds to a code rate greater than
unity.

Using this definition of BLER, single-transmission throughput shall be defined as follows :
single-transmission throughput = (1 —BLER) x RTBS

If the UE is configured in MIMO mode, the single-transmission throughput shall be defined as the sum of each
stream throughput.

3. The CQI report derived from a given HS-DSCH transmission shall be reported to the Node B in the next HS-
SICH available to the UE following that HS-DSCH transmission, unless that HS-SICH immediately follows the
last allocated HS-DSCH timeslot, in which case the subsequent available HS-SICH shall be used by the UE. This
HS-SICH may not necessarily be the same HS-SICH that carries the ACK/NACK information for that HS-
DSCH transmission. The UE shall always transmit the most recently derived CQI in any given HS-SICH, which
may mean that some CQI reports are discarded without being transmitted to the Node B.

5.9.3 HS-SCCH monitoring procedure
If HS SCCH_DRX_Activeis FALSE, UE shall monitor a set of HS-SCCHs as follows.

For 1.28Mcps TDD, in amulti-frequency HS-DSCH cell, a UE dividesits HS-SCCH set into one or more HS-SCCH
subsets; in each HS-SCCH subset all HS-SCCHSs are associated with the same frequency"s HS-PDSCH. When indicated
by higher layers, the UE shall start monitoring all HS-SCCHsin al HS-SCCH subsets to acquire the configuration
information of HS-PDSCHs. In the case that one HS-SCCH is detected carrying its UE identity, the UE shall skip
monitoring the remaining HS-SCCHs in this HS-SCCH subset, and restrict its monitoring only to previously detected
HS-SCCH inthe following TTIs. The UE shall set all HS-SCCHSs carrying its UE identity in all HS-SCCH subsets into
an active set, and set all HS-SCCH subsets in which no HS-SCCH carries its UE identity into a remaining set.

In the case that the multi-carrier number (as described in [15]) is not configured by high layers, a UE shall always
monitor all HS-SCCH subsets. Otherwise, the UE may skip monitoring remaining HS-SCCH subsets when the number
of HS-SCCHs carrying its UE identity, i.e. the number of HS-SCCHs in the active set, is equal to the configured value.

During the following TTls, the UE shall update and maintain the active set and the remaining set. If one or more HS-
SCCHsin the active set do not carry its UE identity, the UE shall remove them from the active set and set their
corresponding HS-SCCH subsets into remaining set. Meanwhile, if one or more HS-SCCHs in remaining sets are
detected carrying its UE identity, the UE shall set these founded HS-SCCHs into the active set and remove their
corresponding HS-SCCH subsets from the remaining set.

If HS SCCH_DRX_Activeis TRUE, UE shall monitor a set of HS-SCCHs in the subframes according to rules defined
in the subclause 5.13.
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5.9A HS-DSCH Procedure in CELL_FACH state

5.9A.1 Link Adaptation Procedure

In HS-DSCH reception in CELL_FACH state, the measurement result on RACH can be used for initial link adaptation.
Only when UE is allocated a dedicated UE identity, the ACK/NACK feedback is provided and a measurement report is
associated with each HS-DSCH link adaptation procedure. When downlink transmission is recommenced following a
transmission pause, Node B shall order UE to perform the uplink synchronization procedure cf [subclause 5.3.3.2
Establishment of uplink synchronization] in case it detects the UE is out of synchronization. If Node B receives E-
RUCCH from the UE, the Node B can then resume the HS-DSCH transmission for the UE, and the link adaptation
procedure is the same asthat in CELL_DCH state, cf.5.9.1.

The Node B shall always use HS-SCCH type 1 for BCCH transmission. For the UEsin CELL-FACH state which are
configured in MU-MIMO mode, the UE shall detect the HS-SCCH type of the HS-SCCHSs carry consistent control
information viaUE ID, i.e., the HS-SCCH shall be HS-SCCH type 1 if the UE ID is BCCH specific H-RNTI while the
HS-SCCH shall be HS-SCCH type 4 if the UE ID isits dedicated H-RNTI.

5.9A.2 HS-DSCH Channel Quality Indication Procedure

If the UE is configured without dedicated UE identity, the UE shall not transmit an HS-SICH. If the UE is configured
with a dedicated UE identity, but the HS-SCCH is an uplink synchronization establishment order, then its associated
HS-SICH shall not be transmitted. Otherwise, the channel quality indication shall be transmitted on HS-SICH, and the
HS-DSCH channel quality indication procedure is the same asthat in CELL_DCH state of 1.28Mcps TDD, cf. 5.9.2.

5.9A.3 HS-SCCH monitoring procedure

When HS DSCH_DRX_CELL_FACH_STATUSIisFALSE (as described in [15]), UE shall monitor HS-SCCHs
continuously asin CELL_DCH state cf. 5.9.3.

When HS DSCH_DRX_CELL_FACH_STATUS s TRUE (as described in [15]), UE shall monitor HS-SCCHs
according to the following rules:

- Oncethe UE receives HS-SCCH carrying its dedicated identity and feeds back on HS-SICH, the UE shall monitor
HS-SCCHs continuously for a period of inactivity time (T321) configured by higher layer.

- Oncethe UE receives HS-SCCH order carrying synchronization establishment command and accomplishes the
uplink synchronization establishment, the UE shall monitor HS-SCCHSs continuously for a period of inactivity
time (T321) configured by higher layer.

- Whenever the UE monitors E-AGCH continuously as described in 5.11.3A, the UE shall always monitor HS-
SCCHis.

- The UE shall monitor HS-SCCHs for the RX burst length of the DRX Cycle and may choose not to monitor HS-
SCCHsfor therest of the time of the DRX Cycle (as described in [15]).

5.9B HS-DSCH Procedure in CELL_PCH or URA_PCH state

5.9B.1 Link Adaptation Procedure

In HS-DSCH reception in CELL_PCH and URA_PCH state, after receiving a paging indication on PICH for its specific
PI, the UE with a stored dedicated UE identity shall start monitoring HS-SCCH while the UE without a dedicated UE
identity shall start monitoring the HS-PDSCHY(s). The HS-PDSCH physical resource and associated signalling are
broadcasted in the system information.

In amulti-frequency cell, HS-DSCH reception in CELL_PCH and URA_PCH isonly on primary frequency.
Node B procedure:

The timing relation of the PICH frame to the associated HS-SCCH subframe or the HS-DSCH is described in 7.2.7.3
and 7.2.7.4 of [§].
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If the UE is configured with a dedicated UE identity, the Node B shall use the following procedures:
- The Node B shall transmit the HS-SCCH order associated with the PICH frame using the dedicated UE identity.
- If the Node B has received E-RUCCH, the Node B considers that the UE has transitted to CELL_FACH state.

If the UE is configured without dedicated UE identity, the Node B shall use the following procedures:
- TheNodeB shall not transmit an HS-SCCH.

- The Node B shall transmit an HS-DSCH transport block in the HS-DSCH subframe with parameters configured
by RRC layer.

- TheNode B shdl retransmit the HS-DSCH transport block (2* m-1) timesin the next contiguous subframes
without transmitting HS-SCCH.

- The Node B shall use QPSK modulation for each transmission of HS-PDSCH.

- For thefirst transmission and retransmission, the redundancy and constellation version of the HS-DSCH
transport block are0, 3,4, 7,0, 3...

UE procedure:
If the UE has detected a paging indication intended for this UE, the UE shall perform the following actions:
If the UE is configured with a dedicated UE identity, UE shall receive the corresponding HS-SCCH subframes:

- if the UE detects that one of the monitored HS-SCCHs in a set of associated HS-SCCH subframes carries
consistent control information (HS-SCCH order) intended for this UE, the UE shall initiate the uplink
synchronization procedure on primary frequency and transit to CELL_FACH state.

- if the UE detects that one of the monitored HS-SCCHs in a set of associated HS-SCCH subframes carries
consistent control information (HS-SCCH type 1 carrying BCCH specific H-RNTI), the UE shall receive the
corresponding HS-DSCH based on the association and timing between HS-SCCH and HS-DSCH.

- if the UE does not detect any HS-SCCH carries consistent control information intended for this UE in the M
subframes, the UE shall resume the DRX operation.

If the UE is configured without dedicated UE identity and there is no legacy PCH channel, UE shall receive the
corresponding HS-DSCH TTls and:

- consider that paging message is retransmitted in 2* m subframes, the parameter mis the number of frame that a
paging sub-channel occupies.

combine retransmissions to the same HARQ buffer.

- passthedatato higher layersif the CRC is correct after decoding the data.

resume the DRX operation if the CRC fails after receiving 2* m subframes.

5.9B.2 HS-DSCH Channel Quality Indication Procedure

The UE in CELL_PCH or URA_PCH state does not report CQI viaHS-SICH.

5.9B.3 HS-SCCH monitoring procedure

The UE with a stored dedicated UE identity shall monitor HS-SCCH in M sub-frames after receiving its specific paging
indication on PICH (as described in [8]).

The UE without a dedicated UE identity shall not monitor any HS-SCCH.

5.10  Macro-diversity procedure

The macro-diversity procedure is the same as that of 3.84 Mcps TDD, cf. 4.12 Macro-diversity procedure.
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5.11 E-DCH Procedure

5.11.1 ACK/NACK detection

The physical layer in the UE shall detect ACK or NACK contained within the E-HICH. Which E-HICH is associated
with the corresponding E-DCH transmission is defined in [8].

5.11.2 Serving and neighbour cell pathloss metric derivation

The UE shall be capable of measuring the P-CCPCH RSCP of the serving cell and of intra-frequency and inter-
frequency neighbour cellsin accordance with [11]. The P-CCPCH transmit power (P,) Of the serving cell and of each
neighbour cell (with aprimary or a secondary frequency being the same as UE"s current working frequency) in the
monitored neighbour cell list shall be signalled by higher layersto the UE in order that the UE may estimate the mean
pathloss to the serving cell (Lsx,) and to each of the N neighbour cells in the monitored neighbour cell list (L, Lo, ...
Ln)- The pathloss used in the following formulasis alinear value, but not alogarithmic (dB) value.

Higher layers shall configure the UE to use SNPL reporting type 1 or SNPL reporting type 2.  1n accordance with the
SNPL reporting type, the UE shall be capable of forming a metric corresponding to:

1

®= [, {for SNPLreportingtype 1}
Z ser/
n=1 L,
min(L,)
®=1=lN___ ffor SNPL reporting type 2}

Serv

The metric ¢ shall be converted into alogarithmic (dB) value Q and shall be mapped to a Serving and Neighbour Cell
Pathloss (SNPL) index according to table 2b. The SNPL index is supplied to and used by higher layers (see [18]).

Table 2b: SNPL mapping

Q = 10*10g10(¢) SNPL index
Q<-10 0
-10<Q<-8 1
-8<Q<-6 2
-6<Q<-5 3
-5<Q<-4 4
-4<Q<-3 5
-3<Q<-2 6
-2<Q<-1 7
-1<Q<0 8
0<Q«<1 9
1<Q<2 10
2<Q<3 11
3<Q<4 12
4<Q<5 13
5<Q<6 14
6<Q<7 15
7<Q<8 16
8<Q<9 17
9<Q<10 18
10<Q<11 19
11<Q<12 20
12<Q<13 21
13<Q<14 22
14<Q<15 23
15<Q<16 24
16<Q<17 25
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17<Q<18 26
18<Q<20 27
20<Q<22 28
22<Q<24 29
24< Q<26 30

26<Q 31

If the higher layer signalling information regarding the required P-CCPCH reference power of all the neighbour cells or
the serving cell is not available for the UEs staying in CELL_DCH state, e.g. when the serving cell changes or the
working frequency changes within the serving cell, but the intra-frequency cell list and/or the inter-frequency cell list
has not been updated, the UE shall return an SNPL index value of 9.

For the UEs staying in CELL_DCH state, if the intra-frequency cell list and/or the inter-frequency cell list have been
updated, before the pathloss of al of the cells that SNPL calculation involvesis derived, the UE shall return an SNPL
index value of 9.

After receiving the related cell information, if neighbour cell indicated for SNPL reporting in the monitored neighbour
cell list mentioned above is null, the UE shall return an SNPL index value of 9.

For the UE configured with multi-carrier E-DCH transmission, all the uplink E-DCH carriers of the UE can be divided
into one or more carrier group(s). The neighbour cells which are used for SNPL calculation for each carrier in one
carrier group are the same. For physical layer of UE, the carrier group information shall be indicated by higher layer to
make it know that which uplink E-DCH carriers are in the same carrier group. For each carrier group, the SNPL is
calculated in reference to one carrier of the carrier group and is shared by al the carriers which are in the same carrier
group. Higher layers shall configure the UE to use SNPL reporting type 1 or SNPL reporting type 2 for all carrier
groups. In accordance with the SNPL reporting type, the UE shall be capable of selecting the corresponding formula
from the above two formulas to calcul ate the SNPL for one carrier group, where Lserv is the mean pathloss to the
serving cell (Lserv) and L, isthe mean pathloss to the n-th cell of the N neighbour cells (with a primary or a secondary
frequency being the same as one of the frequenciesin the current carrier group) in the monitored neighbour cell list.

For multi-carrier E-DCH transmission, the UE shall return an SNPL index value of 9 for one carrier when the UE is
under the same scenoarios as listed above for UE"s returning an SNPL index value of 9.

5.11.3 E-AGCH monitoring in CELL_DCH state
If E-AGCH DRX information is not configured by higher layers,
If the UE has semi-persistent E-PUCH resources, the UE shall keep monitoring a set of E-AGCHSs continuoudly.

Otherwise, when the latest scheduling information UE sent indicates the TEBS equals zero and the UE has received the
corresponding ACK on E-HICH, after continuing monitoring E-AGCH for a period of time configured by higher layers,
the UE may stop monitoring E-AGCH if the UE has no E-DCH data (including retransmission data) to transmit. When
the TEBS becomes larger than zero, the UE shall start monitoring E-AGCH after sending scheduling information
indicating that the TEBS is larger than zero.

If the E-AGCH DRX information is configured by higher layers, the UE shall monitor E-AGCHSs according to rules
defined in the subclause 5.13.

5.11.3A E-AGCH monitoring in CELL_FACH state

For the UE with a stored dedicated UE identity in CELL_FACH state, when the latest scheduling information UE sent
indicates the TEBS equals zero and the UE has received the corresponding ACK on E-HICH, after continuing
monitoring E-AGCH for a period of time (T321) configured by higher layers (as described in [15]), UE may stop
monitoring E-AGCH if the UE has no E-DCH data (including retransmission data) to transmit. The TEBS is described
in[18].

If the TEBS becomes larger than zero, UE shall start monitoring E-AGCH after sending scheduling information
indicating that the TEBS is larger than zero.

For the UE without a dedicated UE identity in CELL_FACH state or in IDLE mode, UE shall stop monitoring E-AGCH
outside the common E-RNTI Scheduling Window (as described in [18]).
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5.12  MIMO operation of HS-DSCH

5.12.1 General procedure

This section applies only when aUE is configured in MIMO mode.

The general transmitter structure to support MIMO operation of HS-PDSCH transmission is shown in figure 11A.
Channel coding, interleaving and spreading are done the same asin non-MIMO mode. The Node B scheduler can
decide to transmit one or two transport blocks to a UE in one TTI. The spread complex valued signals are fed to both
TX antenna branches, and weighted with precoding weights.

If the UTRAN schedules asingle transport block to aUE in one TTI, it uses EBB (Eigenvector Based Beam-forming)
or antenna selection for transmission of that transport block on the HS-PDSCH sub-frame. If the UTRAN schedules two
transport blocksto a UE in one TTI, it uses two orthogonal precoding vectors to transmit the two transport blocks. The
precoding vectors are generated by SVD (Singular Vaue Decomposition) of the channel matrix or grouped beam-
forming to form the two beams. The PARC with two transmit antennas can be viewed as a special case, where the
stream per antenna.is transmitted independently.

Spread/Scramble Virtual
port 1
Stream 1
Stream to
Antenna virtual )
selection & antenna Virtual
ort 2

Precodi rt p
Spread/Scramble recoding m:;ping i /

>

Y

Stream 2

Figure 11A: The generic downlink transmitter structure to support MIMO operation for HS-PDSCH
transmission.

The Node B estimates the uplink channels seen from each antenna by uplink physical channels or standalone midamble
channel. The Node B scheduler decides whether to schedule one or two transport blocksto a UE in one TTI and what
transport block size(s) and modulation scheme(s) to use for each of them. The Node B determines the precoding vectors
applied on the HS-PDSCH sub-frame and forms the beams to the UE. The associated HS-SCCH type for single or dual
stream HS-DSCH transmission is signaled to the UE. The UE transmits the CQI report and ACK/NACK of each stream
to the Node B viathe associated HS-SICH.

5.12.2 Identification of MIMO dual stream

When the UE is configured in MIMO mode and the dual stream transmission is adopted, the two streams are called
streaml and stream?2 respectively. According to the special default midamble allocation scheme, the Node B shall
allocate the patternl to streaml, and the pattern2 to stream2. The UE identifies and detects two transport blocksin one
TTI according to the different patterns.
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5.12.3 UE antennas Time Switched Transmission

When the UE is configured in MIMO mode, uplink time switched transmission at the UE with two antennas for uplink
physical channels, i.e. HS-SICH, E-PUCH, DPCH and standalone midamble channel if configured by higher layers, is
used for uplink channel estimation.

The UE switches the two antennas to transmit the uplink physical channels HS-SICH, E-PUCH, and DPCH and

standal one midamble channel among the uplink timeslots which may belong to one TTI or multiple TTIs allocated by
UTRAN. The downlink signaling HCSN and ECSN are used to guarantee the identification of the two UE antennas and
the exact update of the two channel estimation vectors at Node B. Note that time switched transmission is not applied to
the random access uplink physical channel.

If the standalone midamble channel is not configured, the UE antennas time switched transmission procedures for
uplink physical channels are described below.

If the allocated resource for the UE includes multiple uplink timeslotsin one TTI, the UE shall transmit the
uplink physical channelsin every timedot by using the antenna selected according to the received downlink
signaling value and the predefined relationship between UE and Node B. The details are as follows:

¢ |If thereisan HS-SICH in this TTI, the Node B implicitly informs the UE by HCSN on HS-SCCH which
antenna shall be used to transmit HS-SICH. The UE shall use the antenna indicated by the parity of HCSN
decimal vaue to transmit HS-SICH. Based on the reference antenna carrying HS-SICH, the UE switches
the transmit antennasin turn for the consequent uplink transmission inthis TTI;

¢ Elseif there is no HS-SICH but scheduled E-PUCH in this TTI, the Node B implicitly informs UE by
ECSN on E-AGCH which antenna shall be used to transmit the first timeslot of E-PUCH. UE shall use the
antennaindicated by the parity of ECSN decimal value to transmit first timeslot of E-PUCH. And based on
the reference antenna carrying the first timeslot of E-PUCH, the UE switches the transmit antennasin turn
for the consequent uplink transmission in this TTI;

¢ Else, the UE shall take the antenna used to transmit the uplink channel in the first timeslot of this TTI as
reference and switch the transmit antennas in turn in the consequent uplink timedlots in this TTI. The
reference antenna is the other antenna different from the one used last time for this transmission type
which may be non-scheduled transmission, semi-persistent transmission and RDI E-PUCH transmission.

Else, the allocated resource for the UE just include one uplink timeslot in one TTI, the UE shall select the
antenna according to the different uplink channel.

¢ If thereis an HS-SICH in this uplink timeslot, the UE shall select the antenna indicated by the parity of
HCSN decimal value on the associated HS-SCCH;

¢ Elseif thereisno HS-SICH but scheduled E-PUCH in this uplink timeslot, the UE shall select the antenna
indicated by the parity of ECSN decimal value on E-AGCH;

¢ Else, the UE shall select the other antenna different from the one used last time for this transmission type
which may be non-scheduled transmission, semi-persistent transmission and RDI E-PUCH transmission.

If the standalone midamble channel is configured, the UE antennas time switched transmission procedures for uplink
physical channels are described below.

If the UE needs to transmit an HS-SICH, the UE shall use a different antenna from the one used for HS-SICH to
transmit the associated standal one midamble channel in the other uplink timeslot of the same subframe configured
by higher layers.

If there is other uplink physical channel(s) besides HS-SICH in subframe for the UE to transmit, the standalone
midamble channel shall be omitted.

5.12A MU-MIMO operation of HS-DSCH and E-DCH

If the UE is configured in MU-MIMO mode, the Node B should estimates the uplink channels seen from each antenna
by uplink physical channels or standalone midamble channel. The Node B scheduler decides whether to schedule
multiple UE using the same physical resourcein one TTI according to uplink channel estimation.

For the MU-MIMO operation of HS-DSCH, the specia default midamble pattern is signaled on HS-SCCH to inform
the UE which special default midamble pattern is used. The UE transmits the CQI report and ACK/NACK to the Node
B viathe associated HS-SICH.
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For the MU-MIMO operation of E-DCH, the special default midamble pattern is signaled on E-AGCH to inform the UE
which special midamble pattern is used. The Node B transmits ACK/NACK to the each user viathe associated E-HICH
signature sequence.

5.13  Control Channel Discontinuous reception procedures

If the higher layers set CONTROL_CHANNEL DRX_STATUSto TRUE (as described in [15]) and Enabling_Delay is
configured to be finite value, after Enabling_Delay radio frames have passed, UE_ DRX_Enabled is TRUE. Or if the
higher layers set CONTROL_CHANNEL_DRX_STATUSto TRUE and Enabling_Delay is configured to be infinity,
after the UE has received DRX activation order viaHS-SCCH order, UE_ DRX_Enabled is TRUE. Otherwise UE_
DRX_Enabled is FALSE.

Whether discontinuous downlink HS-SCCH reception operation or discontinuous downlink E-AGCH reception
operation is applied is determined by the setting of HS SCCH_DRX_Activeand E_ AGCH_DRX_Active asfollows:

HS SCCH_DRX_Active shall be set to TRUE while UE_ DRX_Enabled is TRUE and discontinuous downlink HS-
SCCH reception is activated. Otherwise, HS-SCCH _DRX_Active shall be set to FALSE.

Discontinuous downlink HS-SCCH reception shall be activated at the time when UE_ DRX_Enabled is set to TRUE,
and may be further deactivated or activated by layer 1 HS-SCCH orders (see section 5.13.2).

E_AGCH_DRX_Active shall be set to TRUE while UE_DRX_Enabled is TRUE, E-AGCH DRX information is
configured and discontinuous downlink E-AGCH reception is activated. Otherwise, E AGCH_DRX_Active shall be set
to FALSE.

Discontinuous downlink E-AGCH reception shall be activated at the time when UE_ DRX_Enabled is set to TRUE and
E-AGCH DRX information is configured and may be further deactivated or activated by layer 1 HS-SCCH orders.

The higher layers define the discontinuous reception procedures using the following parameters (defined in [15]):
HS SCCH_DRX Offset: HS-SCCH reception pattern offset in subframes.
E_AGCH_DRX Offset: E-AGCH reception pattern offset in subframes.

Enabling_Delay: ensures that the HS-SCCHs and E-AGCHs are received continuously for Enabling_Delay radio
frames after CONTROL_CHANNEL_DRX_STATUS s set to TRUE.

HS SCCH_DRX cycle: HS-SCCH reception pattern length in subframes.
E_AGCH_DRX cycle: E-AGCH reception pattern length in subframes.

Inactivity_Threshold _for HS SCCH_DRX_cycle: For single carrier HS-DSCH reception, when HS_SCCH
_DRX_Activeis TRUE, thistimer shall be started or restarted in the same subframe as the HS-SICH corresponding to
an HS-PDSCH reception.

For multi-carrier HS-DSCH reception, thistimer should be maintained per UE. When HS_SCCH _DRX_Activeis
TRUE, thistimer shall be started or restarted in the same subframe as the HS-SICH on any configured carrier
corresponding to an HS-PDSCH reception.

E_AGCH_lInactivity_Monitor_Threshold: For single carrier E-DCH transmission, when E_AGCH_DRX_Activeis
TRUE, thistimer shall be started or restarted in the same subframe as the E-HICH which contains the HARQ-ACK
corresponding to the latest scheduling information indicating the TEBS equals zero. If the UE is transmitting Sl only
MAC-e PDU with TEBS equals zero and the UE is monitoring E-AGCHs only in the E-AGCH reception pattern, this
timer shall not be started or restarted.

For multi-carrier E-DCH transmission, this timer should be maintained per UE. When E_AGCH_DRX_Activeis
TRUE, thistimer shall be started or restarted in the same subframe as the E-HICH on any configured carrier which
contains the HARQ-ACK corresponding to the latest scheduling information indicating the TEBS equals zero. If the UE
istransmitting Sl only MAC-i PDU with TEBS equals zero and the UE is monitoring E-AGCHSs only in the E-AGCH
reception pattern on all configured carriers, thistimer shall not be started or restarted.
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5.13.1 Discontinuous downlink reception

The HS-SCCH reception pattern is the same for all the configured carriers of the UE and is derived from a
discontinuous reception subframe numbering as follows.

The HS-SCCH reception pattern is the set of subframes whose HS-SCCH discontinuous reception radio frame number
CFN and subframe number subframe number verify:

((2*CFN - HS_SCCH_DRX Offset + subframe number) MOD HS_SCCH_DRX cycle) =0

For the first subframe within each radio frame, the subframe number shall be set to 0. For the second subframe within
each radio frame, the subframe number shall be set to 1.

When HS_SCCH_DRX_Activeis FALSE, the UE shall monitor HS-SCCHs continuously according to rules defined in
the subclause 5.9.3.

When HS SCCH_DRX_Activeis TRUE and the timer Inactivity Threshold for HS-SCCH DRX cycleis not configured
by higher layers, the UE shall monitor the HS-SCCH subframes in the HS-SCCH reception pattern on all configured
carriers.

When HS SCCH_DRX_Activeis TRUE and the timer Inactivity Threshold for HS-SCCH DRX cycleis configured by
higher layers, the UE is required to monitor the HS-SCCHs in the UE"sHS-SCCH set on all configured carriers
continuously when the timer is running. The UE shall only monitor the HS-SCCH subframesin the HS-SCCH reception
pattern on al configured carriers when the timer is expired.

The E-AGCH reception pattern is the same for al the configured carriers of the UE and is the set of subframes whose
E-AGCH discontinuous reception radio frame number CFN and subframe number verify:

((2*CFN - E_AGCH_DRX Offset + subframe number) MOD E_AGCH_DRX cycle) =0

When E_AGCH_DRX_Activeis FALSE and E-AGCH DRX information is configured, UE shall monitor E-AGCHSs
continuously.

When E_AGCH_DRX_Activeis FALSE and the E-AGCH DRX information is not configured, UE shall monitor E-
AGCHSs according to rules defined in the subclause 5.11.3.

When E_AGCH_DRX_Activeis TRUE and TEBS s larger than zero, the UE shall monitor the E-AGCHs on all
configured carriers continuously.

When E_AGCH_DRX_Activeis TRUE and TEBS s equal to zero, the UE is required to monitor the E-AGCHs in the
UE"s E-AGCH set on al configured carriers continuoudy until the subframe when the timer
E_AGCH_lInactivity_Monitor_Threshold is expired. The UE shall start to monitor the E-AGCH subframesin the E-
AGCH reception pattern on all configured carriers from the next subframe when the timer is expired.

The HS-SCCH reception patternisillustrated by Figure 11B. The grey subframes correspond to the HS-SCCH
reception pattern HS_ SCCH_DRX cycle =4.

<7CFN:n4ﬁ<7CFN:n+14><7CFN:11+24>
< HS_SCCH_DRX Cycle

HS-SCCH
Subframe number=0 | Subframe number=1 | Subframe_number=0 | Subframe number=1 | Subframe number=0 | Subframe number=1 |..

Figure 11B: Example for HS-SCCH reception pattern

5.13.2 HS-SCCH orders

The Node B may activate and deactivate the discontinuous downlink reception operation through physical layer
commands transmitted on one of the HS-SCCHs in the HS-SCCH set as specified in [9].The activation and deactivation
of the discontinuous downlink reception operation is applied by the UE in the same subframe as the HS-SICH subframe
which contains the HARQ-ACK corresponding to the order. For multi-carrier E-DCH transmission and multi-carrier
HS-DSCH reception, the activation and deactivation of the discontinuous downlink reception operation appliesto HS-
SCCH and E-AGCH on all carriers, namely, when receiving a DRX activation order on HS-SCCH, the UE shall
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activate the DRX of HS-SCCH and E-AGCH on al carriers; when receiving a DRX deactivation order on HS-SCCH,
the UE shall deactivate the DRX of HS-SCCH and E-AGCH on al carriers.

6 Physical layer procedures for the 7.68 Mcps option

6.1 Transmitter Power Control

The transmit power control procedureisidentical to that of the 3.84Mcps TDD option [clause 4.2] with the exception
that the tablulated o, values of subclause 4.2.2.4.1 for uplink power control of E-PUCH are substituted with the
following values of table 3.

Table 3: Tabulated o, values for the 7.68Mcps option

SFepucH o, (dB)
1 15
2 12
4 9
8 6
16 3
32 0

6.2 Timing Advance

UTRAN may adjust the UE transmission timing with timing advance. Theinitial value for timing advance (TApnys) Will
be determined in the UTRAN by measurement of the timing of the PRACH or E-RUCCH. The required timing advance
will be represented as a9 bit number (0-511) 'UL Timing Advance' TA;, being the multiplier of 4 chipswhichis
nearest to the required timing advance (i.e. TAgnys = TAy x 4 chips).

When Timing Advance is used the UTRAN will continuously measure the timing of a transmission from the UE and
send the necessary timing advance value. On receipt of this value the UE shall adjust the timing of its transmissions
accordingly in steps of +4chips. The transmission of TA valuesis done by means of higher layer messages. Upon
receiving the TA command the UE shall adjust its transmission timing according to the timing advance command at the
frame number specified by higher layer signaling. The UE is signaled the TA value in advance of the specified frame
activation timeto allow for local processing of the command and application of the TA adjustment on the specified
frame. Node-B is also signaled the TA value and radio frame number that the TA adjustment is expected.to take place.

If TA isenabled by higher layers, after handover the UE shall transmit in the new cell with timing advance TA adjusted
by the relative timing difference At between the new and the old cell:

TAnew = TAO|d + 2At.

6.3 Synchronisation procedures

The synchronisation procedures are identical to those of the 3.84Mcps TDD option [clause 4.4].

6.4 Discontinuous transmission (DTX) procedure

The discontinuous transmission procedure isidentical to that of the 3.84Mcps TDD option [clause 4.5].
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6.5 Downlink Transmit Diversity
Downlink transmit diversity for PDSCH, DPCH, P-CCPCH, S-CCPCH, PICH, MICH, HS-SCCH, HS-PDSCH, E-
AGCH, E-HICH and SCH isoptional in UTRAN. Its support is mandatory at the UE.

6.5.1  Transmit Diversity for PDSCH, DPCH, HS-SCCH, HS-PDSCH and
E-AGCH

Transmit diversity for PDSCH, DPCH, HS-SCCH, HS-PDSCH and E-AGCH isidentical to the 3.84Mcps TDD option
[clause 4.6.1].
6.5.2  Transmit Diversity for SCH and S-CCPCH

Transmit diversity for SCH and S-CCPCH isidentical to the 3.84Mcps TDD option [clause 4.6.2].

6.5.3  Transmit Diversity for Beacon Channels
When beacon channels use burst type 4, SCTD shall not be applied.

When beacon channels use burst type 1, Space Code Transmit Diversity (SCTD) for beacon channels may be employed
optionally in the UTRAN. The support is mandatory in the UE except for the case where the UE only supports burst
type 4. The use of SCTD will beindicated by higher layers. If SCTD is active within acell:

- SCTD shall be applied to any beacon channel, and

- the maximum number K g of midambles for burst type 1 that are supported in this cell may be 8 or 16, see[8]. The
case of Kcg) = 4 midamblesis not allowed for this burst type.

6.5.3.1 SCTD Transmission Scheme

The open loop downlink transmit diversity scheme for beacon channelsis shown in figure 12. Channel coding, rate
matching, interleaving and bit-to-symbol mapping are performed asin the non-diversity mode. In Space Code Transmit

Diversity mode the data sequence is spread with the channelisation codes Cg:l) and Cé'z‘:z) and scrambled with the cell

specific scrambling code. The spread sequence on code Cé'z‘:z) isthen transmitted on the diversity antenna. The power

applied to each antenna shall be equal.

Midamble 1—» TX.

M Antenna 1
U
X Y

SPR-SCR ¢(1) >

Encoded and Interleaved Data——P™]
Symboals, 2 data fields
SPR-SCR c(2) > TX.
Antenna 2

xXcZ

Midamble 2— Y

Figure 12: Block Diagram of the transmitter SCTD

6.6 Random access procedure

The physical random access procedure described below isinvoked whenever a higher layer requests transmission of a
message on the RACH. The physical random access procedure is controlled by primitives from RRC and MAC.
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Retransmission on the RACH in case of failed transmission (e.g. due to acollision) is controlled by higher layers. Thus,
the backoff algorithm and associated handling of timersis not described here. The definition of the RACH in terms of
PRACH Access Service Classesis broadcast on the BCH in each cell. Parameters for common physical channel uplink
outer loop power control are also broadcast on the BCH in each cell. The UE needs to decode this information prior to
transmission on the RACH.

6.6.1 Physical random access procedure

The physical random access procedure isidentical to that of the 3.84Mcps TDD option [clause 4.7.1].

6.6A E-RUCCH transmission procedure

The E-RUCCH transmission procedure is identical to that of the 3.84Mcps TDD option [clause 4.7A]

6.7 DSCH procedure

Higher layer signalling is used to indicate to the UE the need for PDSCH detection.

6.8 Idle periods for IPDL location method

The IPDL procedureisidentical to that of the 3.84Mcps TDD option [clause 4.10].

6.9 HS-DSCH Procedure

6.9.1 Link Adaptation Procedure

For HS-DSCH, the modulation scheme and effective code rate shall be selected by higher layers located within the
NodeB. This shall be achieved by appropriate selection of an HS-DSCH transport block size, modulation format and
resources by higher layers. Selection of these parameters may be based on CQI reports from the UE.

The overall HS-DSCH link adaptation procedure consists of two parts:
Node B procedure:

1) The NodeB shall transmit HS-SCCH carrying a UE identity identifying the UE for which HS-DSCH TTI
allocation has been given. In the case of HS-DSCH transmissions in consecutive TTIs to the same UE, the same
HS-SCCH shall be used for associated signalling.

2) The NodeB transmits HS-DSCH to the UE using the resources indicated in the HS-SCCH.

3) Upon receiving the HS-SICH from the respective UE, the status report (ACK/NACK and CQI) shall be passed to
higher layers.

UE procedure:

1) When indicated by higher layers, the UE shall start monitoring all HS-SCCHs that are in its HS-SCCH set as
signalled to it by higher layers. The information carried on the HS-SCCH is described in [8].

2) Inthe casethat aHS-SCCH isidentified to be correct by its CRC, the UE shall read the HS-PDSCHs indicated
by the HS-SCCH. In the case that aHS-SCCH isidentified to be incorrect, the UE shall discard the data on the
HS-SCCH and return to monitoring.

3) After reading the HS-PDSCHSs, the UE shall generate an ACK/NACK message and transmit thisto the NodeB in
the associated HS-SICH, aong with the most recently derived CQI.

The mapping of HS-PDSCH channelisation code set and timeslot information carried by the HS-SCCH for agiven HS-
DSCH TTI isdescribed in[9].

For agiven alocation of HS-PDSCH resources to a UE for a specific HS-DSCH TTI, the following shall apply:
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e If timeslot information on HS-SCCH indicates two or more timeslots, none of these timeslots shall comprise a
beacon channel.

e |f timedot information on HS-SCCH indicates a single timeslot and this timeslot comprises a beacon channel
then:

0 TheNode-B shall not indicate SF=1 for any HS-PDSCH resource.

0 Theset of HS-PDSCH resources allocated by the Node-B to a UE shall exclusively comprise either
beacon function or non-beacon function physical channels. The Node B shall therefore not allocate
both beacon function and non-beacon function physical channels within the beacon timeslot to the
UE. If the HS-DSCH for a specific HS-DSCH TTI is mapped to the beacon channel, this shall be
signalled using Kgart = 1 and Kgq, = 1. For adefinition of the first and last allocated channelisation
code indices Kgar and Kgqp 0N HS-SCCH refer to [9].

0 When SCTD antennadiversity is applied to the beacon channel, then the presence of channelisation

code Cg;:l) within the channelisation code set information on HS-SCCH shall implicitly indicate the

presence of channelisation code Cégzz) .

6.9.2 HS-DSCH Channel Quality Indication Procedure

The HS-DSCH channel quality indication procedure isidentical to that of the 3.84Mcps TDD option [clause 4.11.2].

6.10  Macro-diversity procedure

The macrodiversity procedure isidentical to that of the 3.84Mcps TDD option [clause 4.12].

6.11 E-DCH related procedures

6.11.1 ACK/NACK detection

The procedure for detection of ACK/NACK isidentical to that of the 3.84Mcps option [subclause 4.13.1]

6.11.2 Serving and neighbour cell pathloss metric derivation

The procedure for serving and neighbour cell metric derivation isidentical to that of the 3.84Mcps option [subclause
4.13.2]

6.11.3 Channelisation code hopping procedure for E-PUCH

For the 7.68M cps option, the procedure for channelisation code hopping on E-PUCH isidentical to that of the
3.84Mcps option [subclause 4.13.3] with two exceptions:

i) the code hopping index parameter iscalculated as. h = (ti +CFN)mod32
i) the code hopping index parameter sequences of table 1c are substituted for the values of table 4 below.

Table 4: Hopping index parameter sequences for the 7.68Mcps options

Hop index h;

aloc CRRI
C 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
SF32

1 31 117 9 25 5 211329 3 191127 7 231531 2 18 1026 6 22 14 30 4 20 12 28 8 24 16 32
2 32 2 181026 6 221430 4 201228 8 241632 1 17 9 25 5 21 1329 3 19 11 27 7 23 15 31
3 33 3191127 7 231531 1 17 9 25 5 211329 4 201228 8 24 16 32 2 18 10 26 6 22 14 30
4 34 4 201228 8 241632 2 181026 6 22 1430 3 191127 7 231531 1 17 9 25 5 21 13 29
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Annex A (informative):
Power Control

A.1  Example Implementation of Downlink Power Control
in the UE

The power control may be realized by two cascaded control loops. The outer loop controls the transmission quality,
whose reference value is set by higher layers [15], by providing the reference value for the inner loop. This reference
value should be the SIR at the UE [15]. The inner loop controls the physical quantity for which the outer loop produces
the reference value (e. g. the SIR) by generating TPC commands. This may be done by comparing the measured SIR to
its reference value. When the measured value is higher than the target SIR value, TPC command = "down". When this
islower than or equal to the target SIR value, TPC command = "up".

In case of adownlink transmission pause on the DPCH or PDSCH, the receive power (RSCP) of the data can no longer
be used for inner loop SIR calculations in the UE. In this case the UE should trace the fluctuations of the pathl oss based
on the P-CCPCH and use these valuesinstead for generating the TPC commands. This pathl oss together with the
timeslot | SCP measurement in the data timeslot, which is ongoing, should be used to calculate avirtual SIR value:

SIRin(i) = RSCP,in(i) — ISCP(i) + 101g SF

i—1
RSCP,n(i) = RSCPy + Lo—L(i) + Y TPC(K),

k=1
RSCP: Received signal code power in dBm

| SCP: Interference signal code power in the DPCH / PDSCH timeslot in dBm

SF: Used spreading factor

L: pathloss in dB measured on the P-CCPCH. The same weighting of the long- and short-term pathloss

should be used as for uplink open loop power control, see Annex A.1
i index for the frames during atransmission pause, 1 <i < number of framesin the pause

Lo: weighted pathlossin the last frame before the transmission pause in dB

RSCP,: RSCP of the data that was used in the SIR calculation of the last frame before the pause in dBm

TPC (k): + power control stepsize in dB according to the TPC bit generated and transmitted in frame k, TPC bit
"up" = +stepsize, TPC bit "down" = —stepsize

A.2  Example Implementation of Closed Loop Uplink
Power Control in Node B for 1.28Mcps TDD

Uplink power control is based on a quality target, set by higher layers. An example implementation for aNode B TPC
calculation algorithm is SIR based. In this algorithm, an outer loop sets atarget SIR value, SIRqe, Which may be
adjusted from time to time in order to ensure that the quality target is met. In the meantime, as part of an inner loop a
calculation of SIR in associated uplink transmissions may be carried out. When the measured value is higher than the
target SIR value, TPC command = "down". When the measurement is lower than or equal to the target SIR, TPC
command = "up".

A.3  Example Implementation of Downlink Power Control
in UE for 1.28Mcps TDD when TSTD is used

Downlink power control is based on a quality target, set by higher layers. An example implementation for a UE TPC
calculation algorithm is SIR based. In this algorithm, an outer loop sets atarget SIR value, SIR g, Which may be
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adjusted from time to time in order to ensure that the quality target is met. In the meantime, as part of aninner loop a
calculation of SIR in associated downlink transmissions may be carried out. When the measured va ue is higher than the
target SIR value, TPC command = "down". When the measurement is lower than or equal to the target SIR, TPC
command = "up".

When TSTD is applied, the UE can use the consecutive measurements of SIR to calculate SIRavG:

SIRAvc(i) = w1 SIR(i-1) + w,SIR(i),
where, w; + W, =1, wy >= 0, w, >= 0, and SIR(i) is the measurement of SIR in sub-framei and SIRavg(i) isthe
measurement of SIRayg in sub-framei. If SIRavg IS greater than the target SIR value, TPC command = "down". If the
SIRAvc is smaller than the target SIR value, TPC command = "up”.

In case of adownlink transmission pause on the DPCH, the example in Annex A.1 can be used for DL power control
with RSCP,;4(i) and I SCP(i) replaced by RSCPayc(i) and | SCPays(i), where

RSCPayc(i) = WiRSCPyin(i-1) + W,RSCPyix(i),
ISCPAva(i) = Wyl SCP(i-1) + Wl SCP(i).

A.4  Example Implementation of open Loop Power
Control for access procedure for 1.28Mcps TDD

The higher layer signals (on BCH) a power increment that is applied to the SYNC-UL burst only for the access
procedure. At each new transmission of a SYNC-UL burst during the access procedure, the transmit power level can be
increased by this power increment.

A.5 Example Implementation of Closed Loop Uplink HS-
SICH Power Control in Node B for 1.28Mcps TDD

If the UE is not configured in MIMO mode, uplink power control is based on a quality target and a power offset, set by
higher layers. An example implementation for aNode B TPC calculation agorithm is SIR based (HS-SICH SIR
Target). Inthisalgorithm, if an ACK is decoded from HS-SICH, the Node B shall adjust the measured value of HS-
SICH with a power offset. When the (adjusted) measured value is higher than the target SIR value, TPC command =
"down". When the (adjusted) measurement is lower than or equal to the target SIR, TPC command = "up”

If the UE is configured in MIMO mode, uplink power control is based on aquality target and a power offset, set by
higher layers. An example implementation for aNode B TPC calculation algorithm is SIR based (HS-SICH SIR
Target). Inthisalgorithm, if an ACK is decoded from HS-SICH for single stream transmission or two ACKs are
decoded from HS-SICH for dual stream transmission, the Node B shall adjust the measured value of HS-SICH with a
power offset. When the (adjusted) measured value is higher than the target SIR value, TPC command = "down". When
the (adjusted) measurement is lower than or equal to the target SIR, TPC command = "up".
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Annex B (informative):
Determination of Weight Information

Selective Transmit Diversity (STD) and Transmit Adaptive Antennas (TXAA) are examples of transmit diversity
schemes for dedicated physical channels.

B.1 STD Weights

The weight vector will take only two values depending on the signal strength received by each antennain the uplink
dot. For each user, the antenna receiving the highest power will be selected (i.e. the corresponding weight will be set
to 1).

Table B.1: STD weights for two TX antennas

W1 W»
Antenna 1 receiving highest power 1 0
Antenna 2 receiving highest power 0

B.2 TxAA Weights

In a generic sense, the weight vector to be applied at the transmitter is the w that maximises:
P=w"H"Hw D
where
H=[h, hy] andw = [ wy, W, ]"

and where the column vector h; represents the estimated uplink channel impulse response for the i'th transmission
antenna, of length equal to the length of the channel impul se response.
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Annex C (informative):
Cell search procedure for 3.84Mcps TDD

During the cell search, the UE searches for a cell and determines the downlink scrambling code, basic midamble code
and frame synchronisation of that cell. The cell searchistypically carried out in three steps:

Step 1: Primary synchronisation code acquisition

During the first step of the cell search procedure, the UE uses the SCH's primary synchronisation code to find a cell.
Thisistypically done with a single matched filter (or any similar device) matched to the primary synchronisation code
which iscommon to al cells. A cell can be found by detecting peaks in the matched filter output.

Note that for a cell of SCH dot configuration case 1, the SCH can be received periodically every 15 dots. In case of a
cell of SCH dot configuration case 2, the following SCH slot can be received at offsets of either 7 or 8 slots from the
previous SCH dlot.

Step 2: Code group identification and slot synchronisation

During the second step of the cell search procedure, the UE uses the SCH's secondary synchronisation codes to identify
1 out of 32 code groups for the cell found in the first step. Thisistypicaly done by correlating the received signal with
the secondary synchronisation codes at the detected peak positions of the first step. The primary synchronisation code
provides the phase reference for coherent detection of the secondary synchronisation codes. The code group can then
uniquely be identified by detection of the maximum correlation values.

Each code group indicates a different ty < parameter and 4 specific cell parameters. Each of the cell parametersis
associated with one particular downlink scrambling code and one particular long and short basic midamble code. When
the UE has determined the code group, it can unambiguously derive the slot timing of the found cell from the detected
peak position in the first step and the ty;s parameter of the found code group in the second step.

Note that the modulation of the secondary synchronisation codes also indicates the position of the SCH slot withina 2
frames period, e.g. aframe with even or odd SFN. Additionally, in the case of SCH dot configuration following case 2,
the SCH dlot position within one frame, e.g. first or last SCH dlot, can be derived from the modulation of the secondary
synchronisation codes.

Step 3: Downlink scrambling code, basic midamble code identification and frame synchronisation

During the third and last step of the cell search procedure, the UE determines the exact downlink scrambling code, basic
midamble code and frame timing used by the found cell. The long basic midamble code can be identified by correlation
over the P-CCPCH (or any other beacon channel) with the 4 possible long basic midamble codes of the code group
found in the second step. A P-CCPCH (or any other beacon channel) always uses the midamble m™® (and in case of
SCTD also midamble m®) derived from the long basic midamble code and always uses a fixed and pre-assigned
channelisation code.

When the long basic midamble code has been identified, downlink scrambling code and cell parameter are also known.
The UE can read system and cell specific BCH information and acquire frame synchronisation.

Note that even for an initial cell parameter assignment, a cell cycles through a set composed of 2 different cell
parameters according to the SFN of aframe, e.g. the downlink scrambling code and the basic midamble code of acell
alternate for frames with even and odd SFN. Cell parameter cycling leaves the code group of a cell unchanged.

If the UE has received information about which cell parameters or SCH configurations to search for, cell search can be
simplified.

ETSI



3GPP TS 25.224 version 12.0.0 Release 12 78 ETSI TS 125 224 V12.0.0 (2014-09)

Annex CA (informative):
Cell search procedure for 1.28Mcps TDD

During the initial cell search, the UE searches for a cell. It then determines the DwPTS synchronization, scrambling and
basic midamble code identification, control multi-frame synchronisation and then reads the contentsin BCH. This
initial cell searchiscarried out in 4 steps:

Step 1. Search for DWPTS

During the first step of theinitial cell search procedure, the UE usesthe SYNC-DL (in DWPTS) to acquire DWPTS
synchronization to a cell. Thisistypically done with one or more matched filters (or any similar device) matched to the
received SYNC-DL which is chosen from PN sequences set. A single or more matched filter (or any similar device) is
used for this purpose. During this procedure, the UE needs to identify which of the 32 possible SYNC-DL sequencesis
used.

Step 2: Scrambling and basic midamble code identification

During the second step of the initial cell search procedure, the UE receives the midamble of the P-CCPCH.The P-
CCPCH isfollowed by the DWPTS. In the 1.28 Mcps TDD each DwWPTS code corresponds to a group of 4 different
basic midamble code. Therefore there are total 128 midamble codes and these codes are not overlapping with each
other. Basic midamble code number divided by 4 gives the SYNC-DL code number. Since the SYNC-DL and the group
of basic midamble codes of the P-CCPCH are related one by one (i.e, once the SYNC-DL is detected, the 4 midamble
codes can be determined), the UE knows which 4 basic midamble codes are used. Then the UE can determine the used
basic midamble code using atry and error technique. The same basic midamble code will be used throughout the frame.
As each basic midamble code is associated with a scrambling code, the scrambling code is also known by that time.
According to the result of the search for the right midamble code, UE may go to next step or go back to step 1.

Step 3: Control multi-frame synchronisation

During the third step of the initial cell search procedure, the UE searches for the MIB( Master Indication Block) of
multi-frame of the BCH in the P-CCPCH indicated by QPSK phase modulation of the DWPTS with respect to the P-
CCPCH midamble. The control multi-frame is positioned by a sequence of QPSK symbols modulated on the DWPTS.
[n] consecutive DWPTS are sufficient for detecting the current position in the control multi-frame. According to the
result of the control multi-frame synchronisation for the right midamble code, UE may go to next step or go back to step
2.

Step 4: Read the BCH

The (complete) broadcast information of the found cell in one or several BCHs is read. According to the result the UE
may move back to previous steps or the initial cell searchis finished.

For Dedicated Carrier MBSFN

For the M S burst, the preamble codes (see the Table AA.lain TS25.221) are segmented into even code group and odd
code group, Ppeven group and Ppoqq group (see the clause 8.3Aain TS25.223). When the preamble of the MS burst is
Ppoda, it indicates that the next sub-frame is the beginning of the multi-frame of PCCPCH; otherwise, the preamble of
MS burst uses the Pp even (Pp.even @Nd Pp ogq belong to the same subgroup). The preamble of MT burst is decided by the
upper-layer signaling. Thisinitial SFN cell search is carried out in 4 steps:

Step 1: Search for Ppeyen

During the first step of the initial SFN cell search procedure, the UE uses the Pegen (in MS burst) to acquire
synchronization to a SFN cell.

Step 2: Multi-frame synchronization

During the second step of the initial SFN cell search procedure, the UE searches for the Ppoqq (in MS burst) to get the
beginning position of the multi-frame of PCCPCH. According to the result of multi-frame synchronization, UE may go
to next step or go back to step 1.
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Step 3: Read the BCCH

The UE reads the MIB (Master Indication Block) of multi-frame P-CCPCHs in the BCH and gets the system
information of the found SFN cell. According to the result of reading the BCCH, UE may go to next step or go back to
step 2.

Step 4: Read the MCCH

The UE reads the MCCH indicated by the BCCH information. According to the result the UE may move back to
previous steps or the initia cell search isfinished.
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Annex CB (informative):
Examples random access procedure for 1.28Mcps TDD

Table CB.1: One PRACH, TTI=5ms, WT=4, L =1, SF4 PRACH

Sub-frame Number 0|12 |3|4]|5|6|7]|8]9]10
Users sending on UpPCH 1|13|5]|7
214|168

Acknowledged user on
FPACH

User sending on PRACH 0 1121314567

User 8 is not granted because more than 5 sub-frames would have passed since the UpPCH.

Table CB.2: Two PRACHS, TTI=10ms, WT=4, L =2, SF8 PRACH

Sub-frame Number 0|12 |3|4|5|6|7]|8]9]10|12
Users sending on UpPCH 113|5]|7
24|68

Acknowledged user on
EPACH 1|12(3|4|5|6|7

User sending on PRACH 0

User sending on PRACH 1 111|3|3|5|5|7]|7

User 8 is not granted because more than 5 sub-frames would have passed since the UpPCH.

Table CB.3: Four PRACHSs, TTI=20ms, WT=4, L =4, SF16 PRACH

Sub-frame Number 0|12 |3|4|5|6[|7|8]9]10f11]|12]13
Users sending on UpPCH 13|57
214|168
Acknowledged user on
FPACH 112|134 |5|6|7
User sending on PRACH 0 4141|144
User sending on PRACH 1 1|11]1|1|5]|5 5
User sending on PRACH 2 212|226 |6|6]|6
User sending on PRACH 3 3133 (3|7 |7|7]|7

User 8 is not granted because more than 5 sub-frames would have passed since the UpPCH.
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Table CB.4: Two PRACHS, TTI=20ms, WT=4, L =4, SF16 PRACH

Sub-frame Number 0|12 ]|3[4|5]|6|]7|8]|]9]|10]11]|12
Users sending on UpPCH 113|5]|7
21416 |8
Acknowledged user on
FPACH X |1 213 X | X
User sending on PRACH 0 212 (2|2
User sending on PRACH 1 1{1)1)113|3|3]3

The FPACH isused ONLY in sub-framesO, 1, 4, 5, 8, 9,... because they correspond to the used RACH resources.
The FPACH in sub-frame O is not used because no UpPCH is preceding.
The FPACH in sub-frames 8,9 is not used because no UpPCH is preceding in the last 4 sub-frames.

In contrast to the previous examples users 4,5,6,7 are not granted because they would not lead to a RACH anyway. In
this example their grant  would come too late.

User 8 is not granted because more than 4 sub-frames would have passed since the UpPCH.
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Annex D (informative):
Change history
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