TSG-RAN Working Group 2 (Radio layer 2 and Radio layer 3) TSGR2#6(99)907
Sophia Antipolis 16" to 20™ July 1999

Agenda Item: 5
Source: Rapporteur (CSELT)

Document for:  Approval

Title: Results of the e-mail correspondence group on RRM




3G TR 25.922 vo.2.22 (1999-06)

Technical Report

—
e

3rd Generation Partnership Project;
Technical Specification Group RAN;
Working Group 2 (WG2)

Radio Resource Management Strategies
(3G TR 25.922 version 0.2.1)

The present document has been developed within the 3™ Generation Partnership Project (3GPP ™) and may be further elaborated for the purposes of 3GPP.
The present document has not been subject to any approval process by the 3GPP Organisational Partners and shall not be implemented.
This Specification is provided for future development work within 3GPP only. The Organisational Partners accept no liability for any use of this

Specifications and reports for implementation of the 3GPP™ system should be obtained via the 3GPP Organisational Partners Publications Offices.




3G TR 25.922 version 0.2.1

Reference

DTS/TSG<name abbv>-0<WG no><spec no> U

Keywords

<keyword[, keyword]>

3GPP

Postal address

3GPP support office address

650 Route des Lucioles - Sophia Antipolis
Valbonne - FRANCE
Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16

Internet

http://www.3gpp.org

ETSI

3G TR 25.922 V0.2.21 (1999-06)



3G TR 25.922 version 0.2.1 4 3G TR 25.922 VV0.2.21 (1999-06)

Contents

O U O 0 ...ttt ettt ettt et ettt e e eeeeeessanseees e eeeseameeeeseemseees e e ee e e et esenneeeseneceesenneeesenn e esaanneeesaanneeesaanneeesannns 8
1 S olo) o YT 9
2 R Bl BN S .ttt ittt ittt ittt ettt e et e e ettt ees et ee st ettt e e s et ettt et e s e e et e e e e e et e et e e et e e s e et eeesteeaanrnreeeeeseaaaans 9
3 Definitions, SYMDOIS and ADDrEVi Gl ONS ......oiiiiiiiiieiieiiiitesiseieesaaeeeeesaseeesaaeeeessaseeeesaasneeesaanreessaseeees 9
3.1 DT U LI OIS, sttt it s et e s ettt e e et s e s ssse e s et e s et e e s e st e et e e £t e st e e e e e s e A e e s st e e s sambaeessanneassnnnnaan 9
3.2 SVITID0L S, .ttt s ittt s ittt e s ettt e e et eeeeaseeesesbe e e sabe e e eabe e e s ehbe e e s oAbt e e eAAne e hbeeeeeAbe e e s eAnbeeeseAbeeesebbeessanretesannees 9
3.3 A DO BV B ONIS. ...ttt s sttt e s ettt e s st esshse e s e e e s ssse e e et e s et e ek e e st e e e e s e b e e s eabebeseamneeesanbneesanbeessanns 9
4 General Description of Radio RESOUrCE M aNageMENt ...oo.eeeeeieiiesiaeieesiseeeesaaeeeesaaseeeessaneeeesaaseeeesasnes 12
5 |l € IV OO T BTK S . tietieueeieeteeeteesaseeeeesamseeeesanseeeesamssseesansseeesamsseeesennneeesanneeees e eesanneeesannnneesannnneesaannneess 12
51 OV B VI BV ..ttt e e et e ettt e e st e s et e et ek e st e s e e e e e £t e e s oA e s 4o s et e e s s e mbneesenbeessanneeasannnns 12
5.2 SENVICE TYPE 1N IOl 8 MIOUE. ... ittt e et e s st eessseeesssaeessssbeeesesbeeessabseessbbsessanbaesssabneessnbeessanneeesannns 12
53 Criteriafor Cell Selection and RESEIECHION ......iiiieeii it iieeissibeessisseessiisseessssseessassstsssssssessasseessasseressssens 12
53.1 Cell Selection Monitoring FreqUENCY OF CEll SEL ...ttt s sieeessssbeessasersssisseessasseessaseeessses 12
5.3.2 Cell Re-Selection Monitoring FrequenCy OF CEll Sat .. ...t iiie e s ssieescsieesssiseeessssseessaseeesssnes 12
5.4 L O  ON RO ST Al Ottt ittii it es s st eesasesessasseessssseessasseesssassses s s e e seabe e e s e e e s bbe e e s eabe e e s e ambeesebbeessmbeessanbnnassabnneass 12
5.5 BroadCast i NfOrmMati ON FECEIVIING .. ..eiiiieeiiiiieiisisteesiaisetesiisessssssseessassssssassssssssssessassssssasssssssssssesasssesssasssssssnsens 12
6 RRC CONNECE ON M OB 1Y ..ot teiieiietiitsiseieesssseeeessseeeesaaseeesaaseeessaaseeessasseessasseeessasseeessaanseessasseeessasnees 13
6.1 General Description Of CONNECIE IMIOUE. ... .uuiiiieeii i ieie it essstbeeesisbeesssisseessasssessasstsssssseassasseessaseeesasens 13
6.1.1 H MO OV T ..ttt e sttt e e et e s s e s et e et e e s ehbe e s east e e et e s ehbe e e s oAbt e e s eabbe e s s ebbseesambeessennneassannneats 13
6.1.1.1 SETBEEUY ..t iutie it ietieiieeesatiesssessaeeesaseesasessaseeeas st e et s s e s s e e e et s e et s et e sabe e e beesbnesabeesneesres 13
6.1.1.2 LSS, . .ttt ettt e eit e et eat e et e e it et eeht oAb e ettt e e et e oAbt e e e et s e beesbe s e beesbeesabeesneesres 13
6.1.1.3 Cell Set for the HaNAOVEr Preparation ... ......iiceiii i iiieissiieiesisiseisssseeessssesssssssssssssseesssssesssassssssssses 14
6.1.1.4 HarO HANOOVET .ttt stte e s ettt s s sseeessssseessesseeessasseessebbeesseaseeesaabesessabbeessansaessanbnnassannneess 14
6.1.1.4.1 Hard Handover (FDD and TDD Hard) .......ceeiouiiiiiiiiiiiiisisisisiesiesisissessassssssesssssssssessassssssessssssssses 14
6.1.1.5 SOt H AT OV T .ttt ettt ei et e et s st e et s e et e et e e s e st e et s et e s s e bessbeesabeesaneesnns 14
6.1.1.5.1 Soft Handover Parameters and defiNitiONS. ... ccueii i ssieesssieisssisesssssseessasseesssssnesesannes 14
6.1.1.5.2 General Scheme of Soft Handover AlQOrthm. ... e ssiie s sieeesssbeeesasseesssssneeessanes 14
6.1.1.5.3 SOft HANOOVEr EXEOULION ... ..t iitiiiiiteissiieeesissseesssssetsssssseessassssssasssssssssssesssssesssbnssessasssesaabsesssannstsssnbeeesanssnsssnn 16
6.1.1.6 IO SYSEEM HANMOOVEY ...ttt i s ittt s s eieeesssseesssasseesssibesessaseesssassstessanneesaabeeessabnessssbnneesabseesann 18
6.1.1.6.1 HaNOOVEL 3G 10 2 ...ttt e itie it s istis st ssseeeassssassesasessebessasessbessasessbessbsssbeesanessabessannesanes 18
6.1.2 RAAIO LiNK M ANa0EMENT ...ttt iseeesistseesiassessssssseesessssessassstssssssessaabessssansssssassssesanbssssssnsesssssneass 18
7 A O ST 0N CONET O] ...ttt it ieit et et ittt eeesnseeeesaaseeeesanseeeesaseeeesaeeeeesanseeesenseeesanseeessanneeesaanneeesannnneesaanneess 19
7.1 OV O Al ST A OIS ... uteiiiiteiii it eeieteisesseeesseseeeseasseeesssseeessssseeseamaeee s s e e s eabe e e s sabs e e s e essambaesssabneassnbeessannenesannnns 19
7.2 AN O, . .ttt ittt e e st es st e e st e e s e s et e e s et ek e s ast e e s oA e ek e e et e e s oA e e s et e e s e Abe e s s eabneesebbeessannreesannens 20
7.2.1 CAC PEITOMMEA 1N SRINS ...ttt ieeesiseeesiaeeesssseeessasseessasetssasssesssseessanssssssbseessbssessannnesssnnns 20
7.2.2 CAC PEIfOrMEI IN DRINC ...ttt iee e st essaseesssseeessasseessasetssabasesssssessansaesssbseessabseessannnesssnsnns 20
7.2.2.1 A OF DICH ..ttt ittt ittt e it e et e ebe e et s sase e st s s e st et e et et seabe s et e st s et esabesebessbnesabessaneesares 20
7.2.2.2 Case of Common TranSPOrt ChaMNElS ........iiiiiiiii it ie i esisieeisssseeesisseesssasetsssisseessssseessanesassses 21
8 Ra0iO A CCESS BEAIEr CONIIOl .....iiiiiissiiiiiseeieesseeeessseeessaseeesaaseeessaaseeessassseessaaseeessassseessaaseessasseeeesasnees 21
8.1 Radio Access Bearer Control — OVErVIiEW Of PrOCEOUIES .......iicuuiiiiiiiiiiiieisiiieissiieississeessssseasssseesssasseesssses 21
8.2 Usage Of RAB CONLIOl PrOCEUUIES ........uuiiiiiueiisiiseisieisetesiisessssasseessassssssasssssssssssssassssssassssssssssesasssesssasssssssssens 22
8.2.1 Examples of Radio ACCESS BEArEr SELUD. ... ..ueiiiiuiiiiiiueiiiiiseieiistiesiaseisssssessasserssiasssssssssessasssrssssssessssssneass 22
8.2.2 Examples of Physical Channel RECONTIQUIAHION. .......cuuiiiiieiiiiieiiiiieeieiiseessssseresssssesssssseesassersssssesssssneass 22
8.2.2.1 Increased UL data, with switch from RACH/FACH to DCH/DCH.......cccouiiiiiiieciiie s 22
8.2.2.2 Increased DL data, no Transport channel type SWItChING ......iiceieiiiiiiiiiieisiiieissisiieescsieeesssieeesssseeesaans 23
8.2.2.3 Decrease DL data, no Transport channel type SWItChiNg.....c..oiicceiiiiiiiii i es e e e ssneeeas 24
8.2.24 Decreased UL data, with switch from DCH/DCH t0 RACH/FACH........coiiiiiiiiicieiiie e 24
8.2.3 Examples of Transport Channel RECONTIQUIEHI ON........uuiiiiieeiiiiiiieiiieeisiiseessissersssseeesssseeesasserssssssesssssneass 24
8.2.3.1 Increased UL data, with no transport channel type SWItChING .. ... iceiiiiiieeii i i iiieesiseeesssieeesssseeesaans 25
8.2.3.2 Decreased DL data, with switch from DCH/DCH t0 RACH/FACH. ..o 25
8.24 Examples of RAB and Signalling [ink RECONTIQUIALI ON .....ueeiiiiuiiiiiieeiiiiieisiisieiseisseessssssseessssessssssesssssneass 26
8.3 RRC Elementary PrOCEOUIES.......ciiiiuiiiiieiesiisiesiissetesissssesisssessasseressasssesssssseesssseressanes Error! Bookmark not defined.

ETSI




3G TR 25.922 version 0.2.1 5 3G TR 25.922 VV0.2.21 (1999-06)

9 DynamiC ChanNel AlTOCAION .....iiieiiiiisiitesiiiesiitesieeseiiesisseeessesisseseassessisessasesesnsessasesessseesasessansessnsesans 26
9.1 DICA (FDD) ...iutiiiiiittiiiiittiesseeiesssseteesassetessseeesssssseesaasatessanesesssseeesaass e e eass e e s eassee s et e e sannseessasaeesaanneessannesessnsns 26
9.2 DICA (TDD) 1.ttt ies it st et et saessaessaeestesseseeessaessaessasssssassehtsebeesheesheeebeeeeesaesshesshesebesbssmtsemesshessbesabeesrsennssneis 26
9.2.1 ChanNEl AlIOCAIION. ...eiiiueii i iti it s it see s iee e eee e st s seessssesssesssssesssnesasessassesssssssnsesansessneesnssssnnessnnsssnssesnnnas 26
9211 Resource allocation t0 CEllS (SIOW DCA) ...uuiiieiiieii i it sieecseessieeeseessaesssseesnressneesseessneesnneas 26
9.2.12 Resource allocation to bearer services (fast DCA) viiiuiiiieiiiiiiiii i s seresieesseesseeesseeesneesseeesneesseeas 27
9.2.2 M easurements Reports from UE t0 the UTRAN L....icei it siies s ssiesciesssiessnesssescnessnsessanesns 28
10 POWES M ONa0E M ENE . i iuteeesiiieeesiiiteeeeiireeesiabeeestaseeeetasbesestanseseetanbasessansesessansaseesanssseesanssneesansaneesanseneesans 28
10.1 Variable Rate Packet TranSMiSSION. ... c.ueiiueeisesiiesiisesieresiisesissesissessssessasessasessasessasesaasessasessassssasessanessssssaessases 28
10.1.1 Downlink POWEr M anagemMENt .. ....icees i iitesiieesiitesiitessisessesessnesissesssessssesssessasessasessasessnsessasessasessnsessanessn 28
10.1.2 UPliNK POWEr M ANA0EIMIENE .....ei ittt istes st s stesssessesessbesssessnesssnessanessasessnessasesssessasessnsessnsessanessn 28
10.2 Site Selection Diversity POWEr CONrol (SSDT) ...uuiicuiiiiisiieiiiieisiiiesiisesiitesissesissesissessssessasessssesissessssessssessssessns 29
11 RAOIO LINK SUNVEIH I BNCE . i iutiiiiiittiiiiittiesisteiessaseeessasseeestassesessassstsssassssessansssessansssessanssnessansssessansessssans 30
11.1 Mode Control Strategies FOr tX QIVEISITY. .. uiiiieiiieii it it iiiee s it ssieeeisereseesssersaessssessasesessessanessaseseansesasessanessanes 30
11.1.1 TX iVEIrSIY MOOES ...ttt ittt e st s istesetessstessbessabessabesssessnessabessnessabessnessabessnessabessanessasessasnssses 30
11.1.2 MOOE CONLIOl ST A0 €5, ... ueeiutesiitisiitisiitesiitesiesesiisesissessasessasessasessasessnessasesssessasessnessasesssessasessnsessnsessanessns 30
11.1.2.21 DPCH 30
11.1.2.2 COMMON CNANMNELS. ..ttt it it it it s ses st s stessatesssessasessseesasessaseesabessasessasessnessanessnessabessnessanessnnessnnesns 30
12 COUEC MOUE COMIION ...ttt it iitieiites ittt s it s esteeeiseessbesessseesseeeasesesnsessanesssssessbesssnsessansseasssssnnesssnnsesnnessns 31
12.1 AMBR MOOE COMEION ...ttt it iiis it st it s it s setessstesssessatesssessasessseesasessasessabessanessasessanessanessabessabessnessanessnnessnnesn 31
13  Appendix A - (Simulations on Fast Dynamic Channel AllOCatION) .......ccciiiieiiiiiiiiiie i cseee s 33
13.1 SIMUI AL ON BNV FONMIENE L.ttt iet s eesistesstessssesseessesessnessasessasessasessasessanessabessanessanessnsessnsessnsessnsessns 33
13.2 RESUITS. .. .1ttt it it sttt e et e ettt e et e sateseseeesssessbeeessessamsesebeesameesebeesabeesabaesameesaheesneeeabassanessabessannesabessanessnes 33
13.2.1 IMIGCIO DD JA.....ooeiiiiiiiiiiiiiiiiie ettt ettt e et eeeeeeeeeeeeeee et ee e eee e s s e s ssesssensssnsnnnnnnnns 33
13.2.2 MICTO UDD 384 ....uiiiiii it ittt iitesitessitessetesstesssessasesssessasessasessanessanessanessnessabessnessanessbessanessnsessanesns 34
13.2.2.1 COOB TAE L.ttt sete e st s s eteeeatessbes s s sbessabessabessanessabeseabeseabessanessbessanessbessnessanessanessnes 34
13.2.2 COOB FAE 2/ 3. . ittt ittt setes st s s eteesbessetessbessabessasessbessanessbeseabessnessanessbessnessbessnessanessanessanes 34
13.3 CONC USI ONIS.. .ttt ittt it et s itessatessses st s ssessssesssessabesssessasessasesshnessabesshbessabesshbessanesshbessanessabessnnessasnsssessnnnsns 35
14  Appendix B (Radio Access Bearer Control — Overview of Procedures. message exchange and

DA AIMIELENS USE) .tiiiittiiisiitteiesiassetesiassetessassesessassesessanseesseasseesssasee s e s st eeeseass e e e s et e e s s aabaeasssanneassaabreasssnnns 36
14.1 Examples of Radio ACCESS BEArEr SELUD ......ccuiiiiuiiiieiiiii it ieiiieesiiescseesssessasessssessasesessessanessasesesnsesasessanessanes 36
14.1.1 RRC ParameterSin RAB SEIUD ...uuiiiuii ittt iitesistesstessetesssesissesssessesesssessasesssessasessnsessasessnsessnsessasessn 36
14.1.2 RRC Parametersin RAB SEtUD COMPIEE. ... it iiesiites it iitesciessisessnessssesssessasesssessasessasessnsessanesns 36
14.2 Examples of Physical Channel RECONTIQUIAION ... .ccueiiuiiiieiiieiiieicieiiieesieesssesssiesessesessesessessasesesnsesssessaneesanes 36
14.2.1 Increased UL data, with switch from RACH/FACH t0 DCH/DCH.......cccioiiiiiiiiiiciei i 36
14.2.1.1 RRC Parameters in MeasuremMent REDOM ........cuiiiuiiieiiiiesiiiisiieeeseieieessssesseeessssssiseesssesssseessssssnssesnes 37
14.2.1.2 RRC Parametersin Physical Channel ReCONfigQUIation ...........cceeieiiiieiiiieiiiieisieissieeesieessneesseessneesnneas 37
14.2.1.3 RRC Parametersin Physical Channel Reconfiguration COmMPIEte.........oicuiiiieiiiieiiiieeciiie s ceeesneee 37
14.2.2 Increased DL data, no Transport channel type SWIitChiNg . ... .ccuciceiiiieiiiieiiiee i csee s s esescsreecsnes e 37
14.2.2.1 RRC Parametersin Physical Channel ReconfigQUration ...........ccceoiieiiieeiiiieiiiieeiieisiieecsieessneesseessneesneeas 37
14.2.2.2 RRC Parametersin Physical Channel Reconfiguration COmMPIEte.........ciceiiiieeiiieiiiieiciiis e i seecsnees 38
14.2.3 Decrease DL data, no Transport channel type SWitChiNg.....o.ieeiiieeiiii s ises s ssies s ssiee s ssreesnes e 38
14.2.3.1 RRC Parametersin Physical Channel RecONfigQUIation ...........cceiieiiiieiiiieieiieesiiissieeesieessneesseessneesneeas 38
14.2.3.2 RRC Parametersin Physical Channel Reconfiguration COmMPIEte.........civeiiiieiiiieiiiieiciiie s cnecsneees 38
14.2.4 Decreased UL data, with switch from DCH/DCH t0 RACH/FACH ......cocoiciiiiie i 38
14.2.4.1 RRC Parametersin Physical Channel ReCONfigQUIation ...........cceiieiiiieiiiieiiiieesieissieessieessneesseeesneesnneas 39
14.2.4.2 RRC Parametersin Physical Channel Reconfiguration COmMPIEte.........civuiiiieiiieiiiieeiiiis i s cnecsnnee 39
14.3 Examples of Transport Channel RECONTIQUIAION ......eciuiiiieeiieiiieiiieiiieiciercseesseecssesessesessessasesesssesssessaneesanes 39
14.3.1 Increased UL data, with no transport channel type SWItChiNg .....c.icceiiiieiiiieiiiii i i 39
14.3.1.1 RRC Parameters in MeasuremMent REDOM ........cuiiiiuiiieiiiieiiiiisiieesieieieessssessseessesssiseesssesssssesssssssssesnes 39
14.3.1.2 RRC Parametersin Transport Channel RecoNfigQUIation ..........cceoieeiiiceiiiieiiiieiiieissieessieeeseeesseessneesnneas 39
14.3.1.3 RRC Parameters in Transport Channel Reconfiguration COmMpPIEte.........ceveiceiiiieiiiieiiiiic i ceeesnees, 40
14.3.2 Decreased DL data, with switch from DCH/DCH t0 RACH/FACH ......cocoiciiiiis i snees 40
14.3.2.1 RRC Parameters in Transport Channel ReCONfigQUIation .........cceiieiiieeiiiieiiiieiciiisseessieessneesseeesneesneeas 40
14.3.2.2 RRC Parameters in Transport Channel Reconfiguration COmMpPIEte.........cevcieeiiieiiiieiiiiis i ceeesnees, 40
14.4 Examples of RAB and Signalling link RECONIQUIaEI ON.......ecieiiiieiiieiiieiiieisiesssieecsiesesiesessessssesesssesssesesneeeanes 41
14.4.1 RRC Parameters in Radio access bearer reCoNfigUIration ........cceeiceeieisiiiesiiisiiesiisesissescisessssescssessssessanessns 41

ETSI




1
1

4
4

3G TR 25.922 V0.2.21 (1999-06)

RRC Parametersin Radio access bearer reconfiguration COMPIEE. ......ccuuieiiiiiiiiieiieiireeesisieeesssseeessneeess

Rafarancec

H St O Y ittt ittt et e et ettt eeeees et eeeeseeesnseeeeeeeeeee e s e e eeeeeeeea s eeeeeeeeeeennse e e eeeeeeaaansssnneeeeseesaasnnrnneeaeasas

Appendix C (Flow-chart of ageneral scheme of the Soft Handover algorithm) .......cooeveeeeieiiiierenns
APPENIX D (SO T DO T O MIBNCE) ..t iiiittttitietitisaeeeeteeeestaaaaeseeeeeessssaassseeeeeesssasaassseeesessssaaansneeeeseesasans

3G TR 25.922 version 0.2.1
14.4.2
1

Srona.

1
1

5
6
7

2

13
12

3
12
13
14
14
20

0

1

N
[

12

2
12
12

12
12
12

J
18
8
18
8
10
9
20
J
20
0
20
20
22

S S S R = L~ S LT T e

Handover 3G-to0-2G
Case of Common-Transnort Channds

Intar- Svstem-Handover

Hard Handover
Soft Handover
Caseof DCH

Causes
atk

Strateon/
S
CACperformed-inDRNC

L A L A = = S A T T

Radio-L ink Management
CACnerformedin SRNS

Handover
Usane of RAB-control hrocedures
—Sage-OH<A-BE-CoRtFot

DT O OOt T O T I O T O GV T g oo s s s s s s s s s s s s r s s s s s s v e s s s s v s v v s v s s s s s s v s v v s s s s s s v r s s r e

Broadeast information-receiving

Servicatynainldle mode
<Seheetype-HHae- Mol e e e e e e e e e e e

Overall strateqies
Scanarios

A bhbhraviations

Overviaa

Svmbols

Definitions.
R SORHECHORVIORHH Y e e e e e

ldlaeMode-Tacks
RRC ConnectionMaobilithv.
A dmicecsion Control

54

E§

So

6

A~

8 3 RRC Elamentary Procedures

B 41 ocation Reqistration

B9
2
r=

61161
4
7222

F
N
¥

1
92
32
213

3
5.2
6111
6111
8112
6.1.1.2
6114
6.1.1.4
6115
6115
6116
6.1.1.6
7.2
7.2.1

2
7221
8.2

61
©:

=9
=4
51
=4

=

ETSI




3G TR 25.922 V0.2.21 (1999-06)

3G TR 25.922 version 0.2.1

27

DCA(EDD)

=

~

Channal Allocation

DCA(TDD)

1

2
2

24
27

29

LA A A B A A= B = A T

Dowar M anagement

A
Av g

1

Downlink Poweaer Management

LA A A A B A~ A s S A e e T T

101 1

TO

Unlink Power Management

P oYy v iag St

1012

TO I

20

11

Radio | ink Survailllanca

=

=X

0
0

3
=3

2

1

Codec modecontrol

D
D
D
D
b
D
L
H
|
H

12 1 A MR modecontrol

32

Simulation-environment

31

R R L v~ A A~ = T e

=

1

O

Racults

32
ESS 0

1

Macro 1L 1DD 144

o=

1321
TO5T

33

Micro-UbDb 2384

)
P
)
)
>
D
b

1322
eSS e

o
34
34

Coderate2/3

Coderatal

Conclusions

33

=4

13221
£ e
1322
eSS e

1

O

narameatars Hcad)

P S tCroooTa)~

RRC Parameaters in-RAB-Satun

1411

T

TN O T A ATt O T T TV YD OO0 s s s s s s s s s s s v s v v s s s s s s s v v v s s s s s s v v v v s s s s s s s s s e

Hictary
FHSEOF

=4

15

ETSI



3G TR 25.922 version 0.2.1 8 3G TR 25.922 VV0.2.21 (1999-06)

Foreword

This Technical Specification has been produced by the 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 this TS, 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 Indicates TSG approved document under change control.

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

z thethird digit isincremented when editoria only changes have been incorporated in the specification;
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1 Scope

The present document shall describe RRM strategies supported by UTRAN specifications and typical algorithms.

2 References

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

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

For a specific reference, subsequent revisions do not apply.
For a non-specific reference, the latest version applies.

A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
number.

[1] 3GPP Homepage: www.3GPP.org

[2] TS25.301, Radio Interface Protocol Architecture

[3] TS25.302, Layer 1; General requirements

[4] TS25.303, UE States and Procedures in Connected Mode

[5] TS25.304, Description of procedures in idle Mode

[6] TS25.322, Description of RLC protocol

[7] TS25.331, Description of RRC protocol

[8] TS25.391, Description of principles for error handling and message description
[9] ETSI UMTS 25.XX: "Vocabulary for the UTRAN”

[10] S25.231, Physical layer Measurements

[11] TS 26.010, Mandatory Speech Codec speech processing functions AMR Speech Codec; General
Description

3 Definitions, symbols and abbreviations

3.1 Definitions

See [9] for adefinition of fundamental concepts and vocabulary.

3.2 Symbols

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

3.3 Abbreviations

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

ARQ Automatic Repeat Request
BCCH Broadcast Control Channel
BCH Broadcast Channel

C- Control-
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CcC Call Control

CCCH Common Control Channel

CCH Control Channel

CCTrCH Coded Composite Transport Channel
CN Core Network

CRC Cyclic Redundancy Check

DC Dedicated Control (SAP)

DCA Dynamic Channel Allocation

DCCH Dedicated Control Channel

DCH Dedicated Channel

DL Downlink

DRNC Drift Radio Network Controller
DSCH Downlink Shared Channel

DTCH Dedicated Traffic Channel

FACH Forward Link Access Channel
FAUSCH Fast Uplink Signalling Channel

FCS Frame Check Sequence

FDD Frequency Division Duplex

GC General Control (SAP)

HO Handover

ITU International Telecommunication Union
kbps kilo-bits per second

L1 Layer 1 (physical layer)

L2 Layer 2 (datalink layer)

L3 Layer 3 (network layer)

LAC Link Access Control

LAI Location Area | dentity

MAC Medium Access Control

MM Mobility Management

Nt Notification (SAP)

OCCCH ODMA Common Control Channel
ODCCH ODMA Dedicated Control Channel
ODCH ODMA Dedicated Channel

ODMA Opportunity Driven Multiple Access
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ORACH ODMA Random Access Channel
ODTCH ODMA Dedicated Traffic Channel
PCCH Paging Control Channel

PCH Paging Channel

PDU Protocol Data Unit

PHY Physical layer

PhyCH Physical Channels

RACH Random Access Channel

RLC Radio Link Control

RNC Radio Network Controller

RNS Radio Network Subsystem

RNTI Radio Network Temporary ldentity

RRC Radio Resource Control

SAP Service Access Point

SCCH Synchronization Control Channel

SCH Synchronization Channel

Sbu Service Data Unit

SRNC Serving Radio Network Controller
SRNS Serving Radio Network Subsystem

TCH Traffic Channel

TDD Time Division Duplex

TFCI Transport Format Combination Indicator
TFI Transport Format Indicator

TMSI Temporary Mobile Subscriber | dentity
TPC Transmit Power Control

U- User-

UE User Equipment

UEgr User Equipment with ODMA relay operation enabled
UL Uplink

UMTS Universal Mobile Telecommunications System
URA UTRAN Registration Area

UTRA UMTS Terrestrial Radio Access

UTRAN UMTS Terrestrial Radio Access Network
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4 General Description of Radio Resource Management

5 Idle Mode Tasks

51 Overview

[A complete overview of idle mode tasks is contained in section 4.1 of S25.304. For the purpose of this recommendation
some specific test will be developed.]

5.2 Service type in Idle mode

[In this section, the impact of service type on RRM strategies will be addressed, also based on section 4.3 of S25.304]
Services are distinguished into categories defined in section 4.3 of TS 25.304; also the categorisation of cells according
to services they can offer is provided in section 4.3 of TS 25.304. In the following, some typical examples of the use of
the different types of cells are provided.

Low priority suitable cells.

These may be used for the support of multilayered networks.

“operator only” cell.

The aim of thistype of cell isto allow the operator using and test newly deployed cells without being disturbed by
normal traffic.

5.3 Criteria for Cell Selection and Reselection
5.3.14 Cell Selection Monitoring Frequency or Cell Set
5.3.25 Cell Re-Selection Monitoring Frequency or Cell Set

5.4 Location Reqistration

The location registration procedure is defined in TS 25.304. The strateqy used for the update of the location registration
has to be set by the operator and, for instance, can be done regularly and when entering a new registration area. The
same would apply for the update of the NAS defined service area which can be performed reqularly and when entering a
new NAS defined service area.

5.5 Broadcast information receiving

[In this section the possible uses of broadcast system information on RRM strategies will be addressed also based on
section 6 of S25.304]
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6 RRC Connection Mobility

6.1 General Description of Connected Mode

[The overall description of the connected mode is contained in section 4 of S25.303. For the purpose of this
recommendation some specific test will be developed.]

6.1.1 Handover

6.1.1.1 Strategy

The handover strategy employed by the network for radio link control determines the handover decision that will be
made based on the measurement results reported by the UE/RNC and various parameters set for each cell. Network
directed handover might also occur for reasons other than radio link control, e.g. to control traffic distribution between
cells. The network operator will determine the exact handover strategies.. Possible types of Handover are as follows:

Handover 3G -3G:

FDD soft/softer handover;

FDD inter-frequency hard handover;
FDD/TDD Handover;

TDD/FDD Handover;

TDD/TDD Handover;

Handover 3G - 2G:

Handover to GSM

6.1.1.2 Causes
The following is a non-exhaustive list for causes for the initiation of a handover process.
Uplink quality
Uplink signal strength
Downlink quality
Downlink signal strength
Distance
Change of service
Better cell
O&M intervention
Directed retry
Traffic

Pre-emption
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6.1.1.3 Cell Set for the Handover Preparation
6.1.1.4 Hard Handover
6.1.1.4.1 Hard Handover (FDD and TDD Hard)

[ Test to be deployed also based on section 7.3.7 of S25.303]
The hard handover procedure is defined in section 7.3.7 of TS 25.303.

Two main strategies can be used in order to determine the need for an hard handover:

received measurements reports

- load control

6.1.1.5 Soft Handover

6.1.1.5.1 Soft Handover Parameters and definitions

Soft Handover is an handover in which the mobile station starts communication with anew BS on a same carrier
frequency, or sector of the same site (softer handover), performing utmost a change of code. For this reason Soft
Handover allows easily the provision of macrodiversity transmission; for this intrinsic characteristic terminology tends
to identify Soft Handover with macrodiversity even if they are two different concepts; for its nature soft handover is
used in CDMA systems where the same frequency is assigned to adjacent cells. As aresult of this definition there are
areas of the UE operation in which the UE is connected to a number of BSs. With reference to Soft Handover, the
“Active Set” is defined as the set of BSs the UE is simultaneously connected to (i.e., the UTRA cells currently assigning
adownlink DPCH to the UE constitute the active set).

The Soft Handover procedure is composed of a number of single functions:

M easurements,

Filtering of M easurements;

Reporting of Measurement results;

The Soft Handover Algorithm;

Execution of Handover.

The reminder of the document focuses on the Soft Handover Algorithm. The measurements of the monitored cells
filtered in a suitable way constitute the basic input of the Soft Handover Agorithm.

In order to exhaustively describe the Soft Handover Algorithm the following definitions are rel evant:

“Candidate Set”: the cells that are not currently in the Active Set but have been received by the UE with sufficient
strength to indicate that the associated DPCH could be successfully demodul ated.

“Neighbor Set”: the cells that are not currently in the Active Set or the Candidate Set but are likely candidates for
handoff.

Based on the measurements of the set of cells monitored, the Soft Handover function evaluates if any BS should be
added to (“add”), removed from (“drop”), or replaced in (“rep”) the Active Set; performing than what is known as
"Active Set Update" procedure.

6.1.1.5.2 General Scheme of Soft Handover Algorithm

For the description of ageneral Scheme of Soft Handover agorithm the definition of the following parametersis
needed:

AS Th: Threshold for macro diversity;
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AS Th Hyst: Hysteresis for the threshold;

AS Rep Hyst: Replacement Hysteresis;

AS Max_Size: Maximum size of Active Set

The following figure describes the meaning of this parameters. In the following figure the Signal Strength is used as a
criterion; thisis simply an example: other criteria (e.g. SIR) can be considered.

A DT DT DT
Si gna| 1 1 1
Strength A :‘ > :'<—> :'<—>
I | | |
(example) — : :
i : As Thl+As Th

AS Th—AS [Th_Hy ) Hyst

Hyst

I
\
I
| | | N
I I I
[} [} [}
B i i \
[} [} [}
_—] I I I
[} [} [}
[} [} [}
[} [}
[} [} [}
c | | |
[} [} [}
[} [} [}
———— [ [ I
[} [} [}
[} [} [}
| | |
! ! -
| | 1 Tine
| | |
[} [} [}
' ' '
A Connected Add B Replace A with C Rermmove C

In the above figure, the following definitions are used:

Best Ss:the highest measured cell present in the Active Set;

Worst Old_Ss: the lowest measured cell present in the Active Set;

Best Cand Set:the highest measured cell present in the candidate set .

Meas Sign :the measured and filtered signal strength.

As described in the figure above:

If Meas Signisbelow (Best Ss- As Th- As Th Hyst) for aperiod of DT remove Worst BS in the Active Set.

If Meas Sign is greater than (Best Ss- As Th+ As Th Hyst) for aperiod of DT and the Active Set is not full
add Best BS outside the Active Set in the Active Set.

If Active Set isfull and Best Cand Ssis greater than (Worst_ Old_Ss+ As Rep Hyst) for aperiod of DT add
best BS outside Active Set and Remove Worst BS in the Active Set.

A flow-chart of the genera scheme of the Soft Handover algorithm presented above is availablein Annex C.
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6.1.1.5.3 Soft Handover Execution

The serving cell (s) (the cellsin the active set) are expected to have knowledge of the service used by the UE. The new
cell decided to be added to the active set shall be informed that a new connection is desired, and it needs to have the
following minimum information forwarded to it via UTRAN.

Maximum data rate of the connection and other service parameters, such as coding schemes, number of parallel
code channels etc. parameters which form the set of parameters describing the different transport channel
configurations in use both uplink and downlink.

The UE ID and uplink scrambling code

The relative timing information of the new cell, in respect to the timing UE is experiencing from the existing
connections (as measured by the UE at its location). Based on this the new cellcan determine what should be the
timing of the transmission initiated in respect to the timing of the common channels (BCCH) of the new cell.

As aresponse the UE needs to know viathe existing connections:

From which frame (assuming active set update accepted) does the new cell initiate the transmission to the UE

What channelisation code(s) are used for that transmission. The channelisation codes from different cells are not
required to be the same as they are under different scrambling code anyway.

The relative timing information, which needs to be made available at the new cell isindicated in Figure 1 (shows the
case where the two involved cells are managed by different Node Bs).

BSA BSB
Handover / T
command \4 o ofiset
and Toffset
A i

»
»

BSB Measure Ty |:| PCCCH
channel frame
information Transmision channel
s B rocreccn
UTRAN offset frame

Figure 1. Making transmissions capable to be combined in the Rake receiver from timing point of view.

At the start of diversity handover, the reverse link dedicated physical channel transmitted by the M S, and the forward
link dedicated physical channel transmitted by the diversity handover source BTS will have their radio frame number
and scrambling code phase counted up continuously as usual, and they will not change at al. Naturaly, the continuity
of the user information mounted on them will also be guaranteed, and will not cause any interruption.

[Editor's Note: it isF.F.Sif the following parts on synchronization arerelevant forTR 25.922]

<Editor’s note : text from ARI B, volume 3>

The synchronization timing upon starting diversity handover are presented in Fig. 3.2.5-4. The synchronisation
establishment flow upon intra/inter-cell diversity handover is described in Fig. 3.2.6-4.

The MS measures the frame time difference of the radio frame at the same frame number between the reverse link
dedicated physical channel and the perch channel transmitted at the handover destination BTS. These measurements
shall be notified to the network. The measured value is the time difference of the frame timing of the reverse link
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dedicated physical channel against the frame timing of the perch channel. The values shall aways be positive valuesin
chip units, and the range shall be 0 ~“reverse link scrambling code cycle-1" chip.

The MS natifies the frame time difference measurement values as layer 3 signalsto the BSC viathe diversity handover
source BTS with the DCH of the reverse link dedicated physical channel.

The BSC notifies the frame time difference measurement result, together with the frame offset and slot offset set up
upon originating/ terminating call connection, to the diversity handover destination BTS with layer 3 signals.
Furthermore, the BSC notifies radio parameters such as the spreading codes used at the handover destination BTS etc.,
to the MS via the handover source BTS.

The MS starts the chip synchronisation establishment process of forward link channel from the handover destination
BTS with the notified radio parameters. The reverse link channels being transmitted shall continue transmission without
any operations performed.

The handover destination BTS receives the notification of the above frame time difference frame offset, and slot offset.
Utilising these informations, the BTS starts the transmission of forward link dedicated physical channels and starts the
synchronization establishment process of reverse link dedicated physical channel transmitted by the MS. See chapter
3.2.5.1 for the specific transmission timing of forward link dedicated physical channels, and the reception timing of
reverse link dedicated physical channel. As soon as chip synchronisation and frame synchronisation using Frame
Synchronization Word are established, hard wired transmission shall be started.

Based on the handover destination perch channel reception timing, the M S establishes chip synchronisation of forward
link channel from handover destination BTS. As soon as chip synchronisation is established, maximal ratio combining
with the forward link channel from handover source BTS shall be started.

MS diversity handover diversit
sou handover destination
eBTS BTS
< during communication >
< Forward link transmission
Reverse link I R I
transmission ”
.............................................................. » ‘
Frame time difference
measurement
FRAME TIME DIFFERENCE
MEASUREMENT VALUE
I 1
layer 3 sjgnal
Start forward link chip sync. & K
esteblishment process Start forward link normal transmission
*  Send transmission information (when
thereis transmission info.)
Stop transmission of symbol for transport
P channel (when thereis no transmission
? - information)
I
Forward link chip synchronization Start reverse link chip synchronization
established establishment process
|Start maximal ratio combining Reverse link chip synchronization
established
Frame synchronization judgement
(Frame Synchronization Word detected
or CRC OK detected)

[Reverse link synchronization established

]
Start hard wired transm
ssion of reverse link received information

e

Figure 2 Synchronisation Establishment Flow Upon Intra/Inter-cell Diversity Handover
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6.1.1.6 Inter System Handover

6.1.1.6.1 Handover 3G to 2G

The handover between-from UTRA and-to GSM system-offering world-wide coverage already today has been one of the |
main design criteria taken into account in the UTRA frame timing definition. The GSM compatible multi-frame

structure, Wththesaper—tramebemwhuttmteef—]:z@ma aJIows similar timi ng for inter- wstem measurements asin the
SM system itself. an

UTRA/FDD-GSM-dual-mede UEs: The handover from UTRA/FDD to GSM can be implemented without simultaneous |
use of two receiver chains. Although the frame length is different from GSM frame length, the GSM traffic channel and

UTRA FDD channels use similar 120-ms- multi-frame structure. Simitar-timing-can-be-naturalhy-done with UTRA-TBD
mode-aswelk

A UE can do the measurements by using idle periods in the downlink transmission, where such idle periods are created
by using the downlmk slotted mode as deﬂ ned mreterenee{-z-} WG1 SpeC|f|cat|on Lnadmuentede\mqtmk—sletted

eteeedrtethe;Dl}uphnk—band—The slotted mode is under the control of the UTRAN and the UTRAN should
communicate to the UE which frame is gl otted--.

Alternatively independent measurements not relying on the slotted mode, but using adual receiver approach can be
performed, where the GSM receiver branch can operate independently of the UTRA FDD receiver branch.

UTRABDB-GSM-dual-mede-terminals The Handover from UTRA/TDD to GSM can be implemented without |
simultaneous use of two receiver chains. Although the frame length is different from GSM frame length, the GSM traffic
channel and UTRA TDD channelsrely on similar 220-ms-multi-frame structure.

A UE can do the measurements either by efficiently using idle slots or by requesting free continuous periodsin the
downlink part obtained by reducing the spreading factor and compressing in time TS occupation in aform similar to the
FDD dlotted mode. The low-cost constraint excludes the dual receiver approach.

For smooth inter-operation, inter-system information exchanges are needed in order to allow The UTRAN to notify the
UE of the existing GSM freguenciesin the area and vice versa. Further more integrated operation is needed for the
actual handover where the current service is maintained, taking naturally into account the lower data rate capabilitiesin
GSM when compared to UM TS maximum data rates reaching all the way to 2 Mbits/s.

6.1.2 Radio Link Management
[ Test to be deployed also based on sections 7.3.4, 7.3.5, 7.3.6 of $25.303]

6.1.2.1 Radio Link Addition (FDD soft-add)
The radio link addition procedureis defined in section 7.3.4 of TS 25.303.
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Basically, the strategies that can be used in order to determine the need for radio link addition are based on the received
measurements reports sent by the UE.

6.1.2.2 Radio Link Removal (FDD soft-drop)
The radio link removal procedureis defined in section 7.3.5 of TS 25.303.

Two main strategies can be used in order to determine the need for aradio link removal:

received measurements reports sent by the UE

load control

6.1.2.3 Combined Radio Link addition and removal
The combined radio link addition and removal procedure is defined in section 7.3.6 of TS 25.303.

Two main strategies can be used in order to determine the need for a combined radio link addition and removal:

received measurements reports sent by the UE

- load control
7 Admission Control
7.1 Overall strategies

Principle 1. Admission Control is performed according to the type of required QoS.

“Type of service” is to be understood as an implementation specific category derived from standardized QoS
parameters.

The following table illustrates the concept :

Service Domain Transport Channel | Type of service CAC performed
Voice CS DCH Premium* YES
IP DCH Premium* YES
Web IP DSCH Assured Service** YES
IP DSCH Best Effort*** NO

* Premium service: Low delay, high priority.

* Assured Service: A minimum rate below the mean rate is guaranteed, service may use more bandwidth if available,
medium priority.

* Best Effort: No guaranteed QoS, low priority.

Other mapping are possible like for instance:

PSTN domain: Premium service, |P domain: Best Effort.

Assumption: Admission Control is performed by CRNC under request from SRNC.

[ Editor’ Snote, other criteria/principlesare FFY
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7.2 Scenarios

7.2.1 CAC performed in SRNS

Figure 3 isto be taken as an example. It describes the general scheme that involves Admission Control.

1. RANAP Message . RRM Entity
—

1

1

T i
RANAP | 2. Mapping QoS parameter]
1 type of service ,
2bis. CAC !
3. Resource allocation '
1

1

1

1

<
4. RANAP Message

{---RRG---}----==---

-BAP

T
4. MRLC_configure
RLC

4. RRCMAC_Connect

MAC

4bis. MPHY_Connect i 4 4. CPHY_RL_Setup_REQ

Figure 3: Thismodel shows how standardized RANAP and RRC layersareinvolved in the CAC process. The
dashed box representsa proprietary entity.

1. CN requests SRNC for establishing a RAB.indicating QoS parameters.

2. According to QoS parameters the requested service is assigned a type of service. CAC is performed according to
the type of service.

3. Resources are allocated according to the result of CAC.
4. Acknowledgement is sent back to CN according to the result of CAC. Sub_layers are configured accordingly.

Steps 2 to 4 may also be triggered by SRNC for reconfiguration purpose within the SRNC (handovers intra-RNC,
channels reconfigurations, location updates).

7.2.2 CAC performed in DRNC

As CAC isalways performed in CRNC it occursin DRNC when lur isto be used (soft handover, Cell/lURA
Update).[ Editor’ s note please clarify the content of this sentence]

7.2.2.1 Case of DCH
Drift RNC____ ..
1. RNSAP Message i RRM Entity E
kel N | '

RNSAP 2.CAC

4 1 o1
4. RNSAP Message : 3. Resource aIIocatlon:
1

RRC

i 4. CPHY_RL_Setup_REQ
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Figure 4: Thismodel shows how standardized RNSAP and RRC layersareinvolved in the CAC process. The
dashed box representsa proprietary entity.

1. SRNC requests DRNC for establishing a Radio Link, indicating DCH characteristics. These implicitly contains al
QoS requirements and are enough as inputs to the CAC agorithm.

2. CACisperformed according to DCH characteristics.
3. Resources are allocated according to the result of CAC.

4. Acknowledgement is sent back to CN according to the result of CAC.

7.2.2.2 Case of Common Transport Channels

When transmitting packets on Common Transport Channels a UE may camp on a new cell managed by a new RNC.
SRNC is natified by UE through RRC messages that connection will be set up through a new DRNC. Subsequently
SRNC initiates connection through new DRNC.

Drift RN(; _____________________
1. RNSAP Message i RRM Entity i
p RNSAP | 2. Mapping QoS parameter/

type of service
2bis. CAC

«
4. RNSAP Message

3. Resource allocation

4bis. MPHY_Connect i 4 4. CPHY_RL_Setup_REQ

Figure5: Thismodel shows how standar dized RNSAP and RRC layersareinvolved in the CAC process. The
dashed box representsa proprietary entity.

1. SRNC requests DRNC for establishing a Radio Link. A RNSAP message contains the QoS parameters and the type
of Common Transport Channel to be used.

2. According to QoS parameters the requested service is assigned a type of service. CAC is performed according to
the type of service and to the type of Common Transport Channel requested by SRNC.

3. Resources are allocated according to the result of CAC.

4. Acknowledgement is sent back to CN according to the result of CAC. L1 and MAC are configured accordingly by
RRC layer.

The RNSAP procedure is to be handled if a certain QoS is required. It may be avoided if the service just needs Best
Effort. The decision to trigger the RNSAP procedure isto be taken by SRNC.

8 Radio Access Bearer Control

8.1 Radio Access Bearer Control — Overview of Procedures

[Test to be deployed also based on section 6.1 of S25.303]
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8.2 Usage of RAB control procedures

Radio access bearer control procedures are used to control the UE and system resources. This section explains how the
system works with respect to these procedures and how e.g. traffic volume measurements could trigger these procedures.

First a Radio access bearer setup is shown, where pre-configuration of transport channels are exemplified. Further, the
procedures Physical channel reconfiguration and Transport channel reconfiguration are shown in several examples. It is
also explained how these last two procedures are used in the system for resource control of services with variable bitrate,
i.e. transport channel type switching. Finally, usage of Radio access bearer reconfiguration is shown in an example
where the MAC multiplexing is changed.

8.2.1 Examples of Radio Access Bearer Setup

In order to set up anew Radio access bearer a RRC connection must have been established, and some NAS negotiation
has been performed. The Radio access bearer setup message comes from UTRAN and depending on the requirement of
the service a common or a dedicated transport channel could be used. In the example below the UE is using a common

transport channel for the RRC connection and stays on the common transport channel after the RAB setup.

However, transport channel parameters such as transport formats and transport format combinations are configured not
only for the used common transport channel, but also for dedicated transport channel for future use.

All physical parameters are the same before and after the RAB setup in this example.

Configuration in L2 before Setup Configuration in L2 after Setup
Signalling Signalling
link link RAB1
RLC IRLC] IRLC|
MAC-d DCCH MAC-d DCCH DTCH
|Channel Switching| |Channel Switching|
| |

| MUX |

—— |

MAC-c MAC-c
RNTI MUX RNTI MUX
| MUX | | MUX |
1 1
Common channel (FACH) Common channel (FACH)

Figure 6 Configuration of L2 in the UTRAN DL before and after the RAB setup.
Detailed examples of messages exchange and parameters used is reported in Appendix B, Section. 143.1.

8.2.2 Examples of Physical Channel Reconfiguration

This RRC procedure is used to reconfigure the Physical channel and can by that also trigger Transport channel type
switching.

Below several examples of Physical Channel reconfigurations are shown, triggered by different amount of UL or DL
data.

8221 Increased UL data, with switch from RACH/FACH to DCH/DCH

A UE that isin the RACH/FACH substate can transmit a small amount of user data using the common transport
channels. For larger amounts it is more appropriate to use a dedicated transport channel. Since each UE doesn’t know
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thetotal load situation in the system UTRAN decides if a UE should use common transport channels or a dedicated
transport channel.

The monitoring of UL capacity need is handled by a UTRAN configured measurement in the UE. When the amount of
datain the RLC buffer to be transmitted in the UL increases over a certain threshold the UE sends a measurement report
to UTRAN. Thisthreshold to trigger the report is normally given in System Information, but UTRAN can also control
the threshold in a UE dedicated Measurement Control message.

Since, UTRAN has the current status of the total UL need it can decide which UEs that should be switched to a
dedicated transport channel. If UTRAN has pre-configured the transport formats and transport format combinations to
be used on the dedicated transport channel for the UE, a Physical channel reconfiguration procedure could be used to
assign dedicated physical resources.

The spreading factor for the physical channels assigned then give, which transport format combinations that are allowed
to use.

Configuration in L2 before Reconfiguration Configuration in L2 after Reconfiguration
Signallin Signallin
g” K o RAB1 g” K o RAB1
RLC RLC| RLC| RLC
MAC-d DCCH DTCH MAC-d DCCH DTCH
|Cr|1annel S\Nitchiln_q| [Channel Switching|
| M|UX |
|  TFCSdect |
MAC-c

I I
RNTI MUX DCH1 DCH2

| MUX |

I
Common channel (RACH)

l

Figure 7 Configuration in the UTRAN UL before and after the Physical channel reconfiguration.
Detailed examples of messages exchange and parameters used is reported in Appendix B, Section. 143.2.1.

8.2.2.2 Increased DL data, no Transport channel type switching

If the RLC buffer increases above a certain threshold [ Note: Thisis only one of many possible implementations of the
network] in the network the UTRAN can do a physical channel reconfiguration. Here the UE uses a dedicated transport
channel, and this procedure is used to decrease the spreading factor of the physical dedicated channel. Thisway this
variable bitrate service increases the throughput on the downlink.

A variable bitrate service that has large traffic variations should have transport formats and transport format
combinations defined for lower spreading factors than currently used on the physical channel. Then after the physical
channel reconfiguration that lowers the spreading factors these transport formats and transport format combinations
could be used to increase the throughput for this user.

However, if the transport formats and transport format combinations have not been previously defined to support a
lower spreading factor, a Transport channel reconfiguration must be used instead in order to get any increased
throughput.

Only downlink physical parameters are changed here since the uplink in this scenario doesn’t need to increase its
capacity.
Detailed examples of messages exchange and parameters used is reported in Appendix B, Section. 143.2.2.
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8.2.2.3 Decrease DL data, no Transport channel type switching

Since downlink channelization codes are a scarce resource a UE with atoo high, allocated gross bit rate (low spreading
factor) must be reconfigured and use a more appropriate channelization code (with higher spreading factor). This could
be triggered by athreshold for the RLC buffer content and some inactivity timer, i.e. that the buffer content stays a
certain time below this threshold. [Note: Thisis only one of many possible implementations of the network] .

After the physical channel has been reconfigured, some of the transport formats and transport format combinations that
require alow SF can not be used. However, these are stored and could be used if the physical channel is reconfigured
later to use alower spreading factor.

Detailed examples of messages exchange and parameters used is reported in Appendix B, Section. 143.2.3.

8.2.2.4 Decreased UL data, with switch from DCH/DCH to RACH/FACH

In the network the UE traffic can be evaluated and the network can observe which transport format combinations that are
used in the UL. The network could also simply look at how much data the UE transmits or use measurement reports
[Note: Which way for the network to trigger thisisa matter of implementation].

If the UE is transmitting alow amount of datain the uplink and thereis little traffic in the downlink, this could trigger a
switch from a dedicated transport channel to a common transport channel. Depending on if the already defined
RACH/FACH configuration is possible/preferred in the cell that the UE will bein after the switch, a Transport channel
reconfiguration or a Physical channel reconfiguration procedure is used.

In the example below the UE has stayed in cells with asimilar RACH and FACH configuration when using a dedicated
transport channel. Therefor, the Physical channel reconfiguration procedure can be used. In 8.2.3.2 thisis not the case
and a Transport channel reconfiguration is used instead.

After the UE has performed the transport channel type switch to the RACH/FACH substate, all transport channel
parameters such as transport formats for the dedicated transport channel are stored. The same configuration of the
dedicated transport channels could then be reused if the UE switches back to the DCH/DCH substate.

Configuration in L2 before Reconfiguration Configuration in L2 after Reconfiguration

Signallin Signalling
Tk RAB1 link RiBL
RLC RLC [RLC] [RL
MAC-d DCCH DTCH MAC-d DCLH DTCH
|Channel Switching] |CTmnd SNitChian|
| MUX |
|
|  TFCsdext | TV '
! ! RNTI MUX
DCH1 DCH2

| MUX |

T
Common channel (RACH)

Figure 8 Configuration in the UTRAN UL before and after the Physical channel reconfiguration.
Detailed examples of messages exchange and parameters used is reported in Appendix B, Section. 143.2.4.

8.2.3 Examples of Transport Channel Reconfiguration

This RRC procedure is used to reconfigure the transport channel and the physical channels, and can by that also trigger
Transport channel type switching.

Below, several examples of Transport channel reconfiguration are shown, triggered by different amount of UL or DL
data.
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8.2.3.1 Increased UL data, with no transport channel type switching

When a UE RLC huffer content increases above a certain threshold, a measurement report is sent to UTRAN.
Depending on the overall load situation in the network the UTRAN could decide to increase the uplink capacity for a
UE. Since every UE hasits“own” code tree, there is no shortage of UL codes with alow spreading factor, and all UES
can have alow spreading factor code all ocated.

Therefor, instead of channelization code assignment as used in the DL, load control in the UL is handled by the allowed
transport formats and transport format combinations for each UE. To increase the throughput for a UE in the uplink,
UTRAN could send a Transport channel reconfiguration or a TFC Control message.

Here a Transport channel reconfiguration is used. Although, the TFC Control procedureis believed to require less
signalling it can only restrict or remove restrictions of the assigned transport format combinations and that may not
always be enough. If areconfiguration of the actual transport formats or transport format combinations is required, the
Transport channel reconfiguration procedure must be used instead.

In the example below, the UE is allowed to send more datain the UL when on dedicated transport channel, athough the
common transport channel configuration is still the same. To make use of the new transport format combinations the
physical channel must aso be reconfigured to alow alower spreading factor.

Detailed examples of messages exchange and parameters used is reported in Appendix B, Section. 143.3.1.

8.2.3.2 Decreased DL data, with switch from DCH/DCH to RACH/FACH

In the network the downlink traffic to a UE can be evaluated and the network can observe which transport format
combinations that are used [ Note: Thisis only one of many possible implementations of the network] .

If alow amount of datais sent to the UE in the downlink and thereis little traffic in the uplink, this could trigger a
switch from a dedicated transport channel to a common transport channel. Depending on if the already defined
RACH/FACH configuration is possible/preferred in the cell that the UE will be connected to after the switch, a
Transport channel reconfiguration or a Physical channel reconfiguration procedure is used. In this example the UE has
moved to cells with adifferent FACH or RACH configuration when using a dedicated transport channel, so a Transport
channel reconfiguration procedure must be used.

When the UE do the switch from a dedicated transport to a common transport channel the RACH and FACH transport
channels are reconfigured with new transport formats if the old configuration is not supported in the new cell. What
physical common channel to be used is pointed out in the physical channel parameters.

Configuration in L2 before Reconfiguration Configuration in L2 after Reconfiguration
Signalling Signalling
link RAB1 link RAB1
RLC RLC RLC RLC
MACd DGCH  DTCH MACd DCCH  DTCH
|Channel Switching| |Channel Switching|
| |
| MUX |
I
I
| _TFC Select | .
DCH1 DCH2 RNTI MUX
| MUX |

1
Common channel (FACH)

Figure 9 Configuration in the UTRAN DL before and after the Transport channel reconfiguration.
Detailed examples of messages exchange and parameters used is reported in Appendix B, Section. 143.3.2.
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8.2.4 Examples of RAB and Signalling link Reconfiguration

A Radio access bearer reconfiguration is here used to change how the MUX in MAC of logical channels belonging to
different RABsis configured.

The RAB Reconfiguration message includes parameters for the new multiplexing configurationin MAC, and a
reconfiguration of the Transport channel that both RABs will use. The old obsolete transport channel is aso removed
(here DCH3 isremoved). All other parameters associated with the RABs are unchanged.

Configuration in L2 before Reconfiguration Configuration in L2 after Reconfiguration
Signalling Signalling
link RAB1 RAB2 link RAB1 RAB2
RLC RLC RLC RLC RLC RLC
MAC-d DCCH DTCH DTCH MAC-d DQCH DTICH DTICH
| Channel Switching | | Channel Switching |
[ [
| MUX |
[
| TFC Select | | TFC Select |
I I I I I
1 1 1 1 T
DCH1 DCH2 DCH3 DCH1 DCH2

Figure 10 Configuration in the UTRAN DL before and after the RAB reconfiguration.
Detailed examples of messages exchange and parameters used is reported in Appendix B, Section. 143.4.

9 Dynamic Channel Allocation

9.1  DCA (FDD)

[Editor’s note: this section acts as a place holder for possible dynamic resource allocation strategies for FDD mode, e.q.
code management]

9.2  DCA (TDD)

9.2.1 Channel Allocation
<not covered in ARIB TDD>

For the UTRA-TDD mode a physical channel is characterised by a combination of its carrier frequency, time sot, and
spreading code as explained in the chapter on the physical channel structure

Channel allocation covers both :
resource alocation to cells (Sow DCA)

resource allocation to bearer services (fast DCA)

9.2.1.1 Resource allocation to cells (slow DCA)
<not covered in ARIB TDD>
Channel alocation to cells follows the rules bel ow:

A reuse one cluster is used in the frequency domain. In terms of an interference-free DCA strategy a timesl ot-to-cell
assignment is performed, resulting in a time slot clustering. A reuse one cluster in frequency domain does not need
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frequency planning. If there is more than one carrier available for a single operator also other frequency reuse patters
>1 are possible.

Any specific time dot within the TDD frame is available either for uplink or downlink transmission . UL/DL
resources allocation is thus able to adapt itself to time varying asymmetric traffic.

In order to accommodate the traffic load in the various cells the assignment of the timeslots (both UL and DL) to the
cells is dynamically (on a coarse time scale) rearranged (slow DCA) taking into account that strongly interfering
cells use different timeslots. Thus resources alocated to adjacent cells may also overlap depending on the
interference situation.

Due to idle periods between successive received and transmitted bursts, UEs can provide the network with
interference measurements in time dots different from the one currently used. The availability of such information
enables the operator to implement the DCA algorithm suited to the network.

For instance, the prioritized assignment of time slots based on interference measurements results in a clustering in
the time domain and in parallel takes into account the demands on locally different traffic loads within the network.

9.2.1.2 Resource allocation to bearer services (fast DCA)
<not covered in ARIB TDD>

Fast channel allocation refers to the allocation of one or multiple physical channels to any bearer service Resource units
(RUs) are acquired (and released) according to a cell-related preference list derived from the low DCA scheme.

1. The following principles hold for fast channel allocation:The basic RU used for channel allocation is one code /
timeslot / (frequency).

2. Multirate services are achieved by pooling of resource units. This can be made both in the code domain (pooling of
multiple codes within one timeslot = multicode operation) and time domain (pooling of multiple timeslots within
one frame = multislot operation). Additionally, any combination of both is possible. Simulation results reported in
Appendix A, recommend that the DCA prefers code pooling , over time slot pooling, for UDD packet data; the use
of code pooling in fact results in lower number of unsatisfied users.

3. Since the maxima number of codes per time slot in UL/DL depends on several physical circumstances like ,
channel characteristics, environments, etc. (see description of physical layer) and whether additional techniques to
further enhance capacity are applied (for example smart antennas),. the DCA algorithm has to be independent of
this number. Additionally, time-hopping can be used to average inter-cell interference in case of low-medium bit
rate users.

- 4. Channel allocation differentiates between RT and NRT bearer servicesRT services: Channels remain
alocated for the whole duration the bearer service is established . The allocated resources may change because
of achannel reallocation procedure (e.g. VBR).

NRT services. Channels are allocated for the period of the transmission of a dedicated data packet only UDD
channel allocation is performed using ‘best effort strategy’, i.e. resources available for NRT services are
distributed to all admitted NRT services with pending transmission requests. The number of channels allocated
for any NRT service is variable and depends at least on the number of current available resources and the
number of NRT services attempting for packet transmission simultaneously. Additionaly, prioritisation of
admitted NRT servicesis possible.

5. Channel reallocation procedures (intra-cell handover) can be triggered for many reasons:
To cope with varying interference conditions.

In case of high rate RT services (i.e. services requiring multiple resource units) a ‘ channel reshuffling procedure’ is
required to prevent a fragmentation of the allocated codes over to many timeslots. This is achieved by freeing the
least |oaded timeslots (timeslots with minimum used codes) by performing a channel reallocation procedure.

When using smart antennas, channel reallocation is useful to keep spatialy separated the different users in the same
timeslot.
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9.2.2 Measurements Reports from UE to the UTRAN

While in active mode the DCA needs measurements for the reshuffling procedure (intra-cell handover). The
specification of the measurements to be performed is contained in Section 7.4 in [10]. In this section the relevant
measurement reports are presented:

Pathloss of a sub-set of cells (pathlossis quantized in Np, [e.g. 128] intervals ; [max. number of cellsis 30].
Inter-cell interference measurements of all DL time slots requested by the UTRAN (interference is quantized in Nig
[e.g. 32] intervals, due to asymmetry up to 14 time slots are possible)

BER of serving link (quantized in Nger [€.0. 16] intervals)

Transmission power of the UE on serving link (separated in Nrx [e.g. 64] intervals)

DTX flag link
ffs

Further measurements and reports can be requested by the UTRAN.

The RLC informs the DCA about transmission errors. The interaction between DCA and RLC depends on the RLC
operation mode. Details are for further study.

10 Power Management

10.1 Variable Rate Packet Transmission

10.1.1 Downlink Power Management

When the connection for packet servicesis established, the RRC considers the down-link traffic conditions, then assigns
the TFCS to MAC and alowable transmission power to L1. The allowable transmission power is determined according
to the service requirements and the traffic conditions, and is updated for each user when the traffic conditions change.

During acdl, the physical layer averages the transmission power for that UE over one or severa frames. If the averaged
transmission power for the UE becomes higher than the allowable transmission power, that is, the channel conditions are
bad, L1 indicates with the primitive MPHY-STATUS to the MAC that the “Allowable transmission power has been
reached”. The MAC in response reduces the data rate within TFCS, and the power control procedure then reduces the
total transmission power for that UE and excess interference to other UEsis avoided.

When channel conditions improve and the averaged transmission power falls [x] dB below than the allowable
transmission power the physical layer indicates with the primitive MPHY -STATUS to the MAC that the “ Average
transmission power is

below allowable transmission power by xdB” (the values for [X] are chosen to match the power requirements of different
increments for the transport channels within the TFCS). The MAC in response increases the data rate by increasing the
number of transport blocks delivered to L1 and the physical layer increases the total transmission power to the UE by
the predefined amount. This allows data that was buffered during bad channel conditions to be delivered to the UE.

10.1.2  Uplink Power Management

When the connection for packet servicesis established, the RRC assigns the TFCS to MAC and the alowable
transmission power to L1. The allowable transmission power corresponds to the UE capability class. During acall, the
physical layer averages the transmission power over one or several frames. If the averaged transmission power becomes
higher than the allowabl e transmission power, L1 indicates with the primitive MPHY -STATUS to the MAC that the
“Allowable transmission power has been reached”. The MAC in response reduces the data rate within TFCS, and the
power control procedure then reduces the total transmission power.

When channel conditions improve and the averaged transmission power falls [x] dB below than the allowable
transmission power the physical layer indicates with the primitive MPHY -STATUS to the MAC that the “ Average
transmission power is below allowable transmission power by xdB” (the values for [x] are chosen to match the power
requirements of different increments in the number of transport channels within the TFCS). The MAC in response
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increases the data rate by increasing the number of transport blocks delivered to L1 and the physical layer increases the
total transmission power by the predefined amount. This allows data that was buffered during bad channel conditionsto
be transmitted to Node B.

10.2 Site Selection Diversity Power Control (SSDT)

Site Selection Diversity Transmit Power Control (SSDT) is aform of power control for the downlink that can be applied
while a UE isin soft handover (SHO). This section explains how SSDT works, and provides some examples when
SSDT should be used. Simulations have been performed comparing SHO with SSDT to normal SHO: results are
presented in Appendix D.

In SHO, a UE has DL connections to more than one cell. Thus, one UE contributes to the DL interference in several
cells. SSDT is apower control method that reduces the DL interference generated while the UE isin SHO. The principle
of SSDT isthat the best cell of the active set is dynamically chosen as the only transmitting site, and the other cells
involved turn down off their DPDCHs. The DPCCH is transmitted as normally (see figure below).

{a) Conventional
TPC

(b) Proposed TPC

Principle of SSDT in comparison to conventional SHO

Each cell is given atemporary identification number. The UE measures the pilot power of the PCCPCHSs, and chooses
the best one asits 'primary’ cell. The temporary id of this primary cell (the 'primary id') is transmitted on the UL DPCCH
to all Node Bs of the active set. A cell that has been selected as primary station transmits its dedicated channels with the
power necessary to reach the desired SIR target, whereas all other cells switch off their downlink DPDCH transmission.
The 'primary id' is updated by the UE at a freqguency of 5, 10 or 20ms. The frequency depends on the SSDT mode and is
set by the UTRAN.

In order for the UE to continuously perform measurements and to maintain synchronisation, the 'secondary’ cells
continue to transmit pilot information on the DPCCH.
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The prerequisite for using SSDT during an RRC connection or during a part of an RRC connection is that all Node B
involved support SSDT. SSDT is controlled by L 3 procedures. The control involves assignment of temporary ids,
setting an SSDT mode and switching SSDT on or off. The control information itself (temporary ids) terminatesinthe L1
of Node B and UE respectively.

11 Radio Link Surveillance

11.1 Mode Control strateqies for tx diversity

11.1.1 TX diversity modes

Tx diversity modes can be classified into two categories.

Open loop modes

Closed |loop modes

In open loop mode no feedback information from the UE to the node B is transmitted in order to control how the signal
is transmitted from the diversity antennas. Thisisin contrast to closed |oop operation where UE sends feedback
information to the Node B in order to optimize the transmission from the diversity antennas.

For adetailed description of Tx diversity techniquesin both FDD and TDD mode, refer to [L1 Spec].

11.1.2 Mode Control Strategies

11.1.2.1 DPCH

What mode will be used on DPDCH and when is controlled by Node B. Important criteriafor the mode control are the
radio channel conditions. This is because depending on the radio channel different modes will provide the best

performance.

Regarding the downlink performance there are two important factors which should be considered when doing mode
control:

Maximum doppler frequency (i.e., speed of the UE)

Number of multipath components.

Basically the UE could measure both of these and report back to Node B. As it happens both of these can be measured
by Node B aswell. Therefore, there is no need to signal this information from UE to Node B.

It would also be very important to have the possibility to indicate if there is adefault Tx diversity mode used on the
dedicated channels. We could further define a default Tx diversity mode separately for the case of hon-SHO and SHO.
This kind of information could be broadcasted on BCCH or could be defined in call set up. The benefit of it could be
reduced signalling e.g. in SHO but the drawback is the increased overhead of BCCH or additional signalling in call set
up. Note that even if no default mode exist the use of Tx diversity on dedicated channels can be told to UE in call set-up

phase.

11.1.2.2 Common channels

Only open loop can be used for PCCPCH, SCCPCH, and AICH. For common channels the most straightforward way of
informing the UE about the use of Tx diversity on them isto broadcast the information on BCCH. How many bits per
BCCH frame is needed depends on how nuch flexibility will be given to operators in use of Tx diversity. Two extreme
cases are:
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Most limited flexibility: one bit every BCCH frame is used to indicate if Tx diversity is being used on PCCPCH,
SCCPCH and AICH

Maximum flexibility: use of Tx diversity on different broadcast channels can be controlled independently. Obvious
way of informing UE about thisis to transmit 3 bits of information in each BCCH frame. Note that the impact of the
use of 3 bits on the overall BCCH capacity has to be further considered.

12 Codec mode control

12.1 AMR mode control

The AMR speech codec consists of the multi-rate speech codec with eight source rates from 4.75
kbit/s to 12.2 kbit/s [11]. The change between the AMR specified rates is proposed to occur in the
WCDMA in downlink, when traffic on the air interface exceeds the acceptable load, or when the
connection based FER value indicates the bad quality of the connection. In uplink the corresponding
change can be made when there is need to extend the uplink coverage area for speech by using several
AMR modes or when the measured |oad on the air interface is reported to exceed the acceptable level.

In principle the speech coder is capable of switching its bit rate every 20 ms speech frame upon
command. [11] However in practice the AMR mode adaptation is needed less frequently.

In WCDMA the network architecture has been defined to consist of two different network domains;
UTRAN and Core Network (CN). Due to this definition and decisions about the location of the
Transcoder, the AMR related functions are forced to divide between the previously mentioned
network domains.

The location of the Transcoder in WCDMA was defined to be in the core network domain, and
logically outside the Access Stratum. Thus also the location of the AMR speech codec isinto the Core
Network as well.

From the data transfer point of view the defined location of the encoder in the NW side means that at
least all AMR coded datais going to be transmitted not only via lub and air interface but also vialu —
interface. (see Figure 12)

The functionality of the codec mode control on the contrary can not locate in the Transcoder, because
this control entity needs information from the air interface to make decision about the valid AMR
modes for the AMR related connections. Thus the only domain, which can provide this kind of
information from the air interface to AMR codec mode control entity, isUTRAN. In GSM the control
of the codec mode is provided by the BTS, but in WCDMA this solution is not applicable due to soft
handover procedure defined for the dedicated traffic channels. Thus the AMR mode control function
should be a part of the RNC functionality. In RNC the most natural place to perform the control of the
AMR modeis RRM, because RRM is already responsible for reserving and controlling resources
from the air interface. Thus all information, which is needed for the AMR adaptation, can be found
from the RRM, which is a part of the current L3 functionality. (see Figure 12)
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Figure 12

In the WCDMA the AMR mode adaptation is carried out with the aid of AMR mode control function,
which isresponsible for detecting the need of the AMR mode adaptation and to initiate required
procedures to change the current AMR mode to the newly selected AMR mode. The AMR mode
change request can be made with the aid of the AMR mode command, which is sent from the RNC
either to the Transcoder for downlink data transfer or to the UE for uplink data transfer. In principle
the supported AMR mode adaptation can be asymmetric, which implies the possibility to use different
AMR modesin uplink and downlink during active speech call.

Therefore, the role of the RRM during the AMR coded speech call will be basicaly the role of the
supervisor of the connection.

The AMR mode command is used to change the current AMR mode to the new one, which suits better
to the conditions on the air interface. The command is sent from the UTRAN to the appropriate AMR
codec, which locates either in the transcoder or in the UE. In which encoder the command is sent
depends on direction of the data transmission. If the AMR mode - in question - isintended to be used
in downlink the command is sent to the encoder inside the transcoder via lu —interface, whereas AMR
code needed on uplink is sent to the UE through air interface.

Theinitialization of AMR mode command will base on load information, which has been received
from the air interface. The following table shows the required information during the AMR mode
adaptation in WCDMA.:

Information used in AMR | Load
control

Downlink information BS reports total BS transmission power

Uplink information BS measurers total interference level

When RRM indicates the need for the AMR mode adaptation, RRC may generate the requested AMR
mode command and send it to the encoder, or RRC may request MAC —d to perform the same
functions. Which layer is used depend on whether the AMR mode command is intended to use on
uplink or on downlink, and whether inband or outband signaling is used for transferring the command
from the UTRAN to the encoder.

For the downlink, the AMR mode command from RNC to TC isrealised as inband.
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Transport format for the transport channel carrying the different classes of AMR source codec provide
an unambiguous mapping of the codec mode that is used.

13 Appendix A - (Simulations on Fast Dynamic Channel
Allocation)

13.1 Simulation environment

The presented simulations are performed in the following environments and services according to the requirementsin
the following documents:

ETSI TR 101 112, Selection procedures for the choice of radio transmission technologies of the Universal Mobile
Telecommunications System UMTS (UMTS 30.03), version 3.2.0, April 1998.

Seppo Hinkinen, Peter Slanina, Magnus Hartman, Antti Lappetelénen, Harri Holma, Oscar Salonaho, A Novel
Interface Between Link and System Level Simulations, Acts Mobile Communications Summit '97, pp. 599-604,
Aaborg/Denmark, Oct 7-10, 1997.

Absolute capacities [kbit/ssMHz/cell] were published in:

ETSI Tdoc SMG2 306/98, UTRA TDD Link Level and System Level Simulation Results for ITU Submission,
Source: Siemens, Helsinki, Sep 8-11, 1998.

1. Macro (Vehicular) environment for the UDD 144 kbit/s service.
2. Micro (Outdoor-to-Indoor Pedestrian) environment for the UDD 384 kbit/s service.

13.2 Results
Therelative load of the cell is used for the abscissa (horizontal axis) in all of the plots. Here, arelative load of 100%

refers to the maximum cell load obtainable with code-pooling under the ETSI unsatisfied user criterion (in accordance
with ETSI TR 101 112). Vertically, the percentage of unsatisfied usersis shown.

13.2.1 Macro UDD 144

In the Macro environment the UDD 144 service is simulated with Hybrid ARQ Type II-I11 using an adaptive code-rate
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between 1 and Y2

13.2.2 Micro UDD 384
In the Micro environment the UDD 384 service is simulated with Hybrid ARQ | using code-rates 1 and 2/3.

13.2.2.1 Code rate 1
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13.2.2 Code rate 2/3
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13.3 Conclusions

With both Hybrid ARQ | and Hybrid ARQ Il code pooling performs better than time slot pooling. Thisis explained as
follows: Code-pooling performs better in conjunction with the initial transmission of Hybrid ARQ Type I1-111. Timeslot
pooling suffers from a high probability of low CIR in at least one of the used timeslots of the PDU. Thisleadsto ahigh
initial transmission failure probability because the initial transmission is sent almost uncoded. When code-pooling is
applied, the whole PDU depends on the same interference level on al codes: the probabilities of low CIR on each
spreading-code within the same timeslot are strongly coupled.

The probability of PDU transmission failure for code-pooling is approximately the same as the probability of low
CIRinasingle timeslot.

The probability of PDU transmission failure for timeslot-pooling is approximately the same as the probability of
low CIR in at least one of the used timeslots.

This advantage of code-pooling resultsin lower numbers of unsatisfied users. These results clearly recommend that the
DCA prefers code pooling over timeslot pooling for UDD packet datain TDD mode.
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14 Appendix B (Radio Access Bearer Control -Overview
of Procedures: message exchange and parameters
used)

14.1 Examples of Radio Access Bearer Setup

UE UTRAN

[
RACH/FACH
substate

DCCH: RAB Setup

DCCH: RAB Setup Complete

Figure 11 Radio access bearer setup on common transport channel.

14.1.1 RRC Parameters in RAB Setup

This message includes RAB identity for the new RAB and RL C info. It also includes two different multiplexing
configurations giving the transport channel this RAB could be mapped onto. One configuration to be used on a
common transport channel and one for a dedicated transport channel.

For the common transport channel this message includes anew Transport format set for FACH, and a Transport
format set for RACH.

For the dedicated transport channel (pre-configured, not yet used) this message includes the transport formats for
DCH1 and DCHZ2, and also the transport format combinationsused in e.g. 13.2.1, after the switch.

14.1.2 RRC Parameters in RAB Setup Complete

This message includes the identity of the new RAB, RAB1.

14.2  Examples of Physical Channel Reconfiguration

This RRC procedure is used to reconfigure the Physical channel and can by that also trigger Transport channel type
switching.

Below several examples of Physical Channel reconfigurations are shown, triggered by different amount of UL or DL
data.

14.2.1 Increased UL data, with switch from RACH/FACH to DCH/DCH
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UL RLC Buffer

UE UTRAN

[
Threshold - TRACH/FACH

for Report substate

DCCH: Measurement Report

P
Eva ua@

< DCCH: Physical Channel Reconfiguration
DCH/DCH

substate
DCCH: Physical Channel Reconfiguration Complete#FFS)

Figure 12 Physical channel reconfiguration triggered by increased UL data and with a switch from
RACH/FACH to DCH/DCH.

14.2.1.1 RRC Parameters in Measurement Report

This message includes a M easur ement I dentity number so that UTRAN can associate this report with a Measurement
control message. It also includes the M easur ement result stating what triggered the report and optionally the RLC
buffer payload.

14.2.1.2 RRC Parameters in Physical Channel Reconfiguration

This message includes DL channelization codes and DL scrambling code for the DPCH. It aso includes UL
channelization codes and scrambling code for the DPCH.

14.2.1.3 RRC Parameters in Physical Channel Reconfiguration Complete

No identified parameters

14.2.2 Increased DL data, no Transport channel type switching

DL RLC Buffer Configurationin L2
UE UTRAN Signalling
DCHI/DCH link RAB1
Threshold
substate <+ RLC RLC]
MAC-d DCCH DTCH

DCCH: Physical Channel Reconfiguration
“ |Channel Switching|

Change to lower spreading factor

DCCH: Physical Channel Reconfiguration Completi FFS) | r TFC Selectl |

DCH1 DCH2

Figure 13 Physical channel reconfiguration triggered by increased DL data and configuration in UTRAN DL.

14.2.2.1 RRC Parameters in Physical Channel Reconfiguration

This message includes new DL channelization codes for the DPCH with lower spreading factor for all cells that the UE
is connected to.
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14.2.2.2 RRC Parameters in Physical Channel Reconfiguration Complete

No identified parameters

14.2.3 Decrease DL data, no Transport channel type switching

DL RLC Buffer Configurationin L2
UE UTRAN Signalling
' link RAB1
DCH/DCH
substate ThTr.e‘hO'd RLC RLC
+ limer
< MAC-d DCCH DTCH

DCCH: Physical Channel Reconfiguration —
< |Channel Switching|

Change to higher spreading factor

_ o |  TFCSelect |
DCCH: Physical Channel Reconfiguration Completi FFS) [ [

DCH1 DCH2

Figure 14 Physical channel reconfiguration triggered by decreased DL data and configuration in UTRAN DL.

14.2.3.1 RRC Parameters in Physical Channel Reconfiguration

This message includes new DL channelization codes for DPCH with higher spreading factor for al cellsthat the UE is
connected to.

14.2.3.2 RRC Parameters in Physical Channel Reconfiguration Complete

No identified parameters

14.2.4 Decreased UL data, with switch from DCH/DCH to RACH/FACH

UL RLC Buffer

UE UTRAN
I
DCH/DCH | :
substate UL/DL Traffic
Evaluation
< DCCH: Physical Channel Reconfiguration
RACH/FACH
substate

DCCH: Physica Channel Reconfiguration Complete‘FFS)

Figure 15 Physical channel reconfiguration triggered by decreased UL data and with a switch from DCH/DCH
to RACH/FACH. Note: Whether the Physical Channel Reconfiguration Complete message is sent before or after
entering RACH/FACH substateis FFS.
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14.2.4.1 RRC Parameters in Physical Channel Reconfiguration

This message includes a PRACH spreading factor for the UL i.e. stating the minimum spreading factor to be used, and
the preamble signatur es that are allowed. Further, for the PRACH which access slots that are allowed and the
preamble spreading code is included.

For the DL the message includes scrambling code, i.e. indicating to which cells FACH the UE should be connected to,
and achannelization code for the secondary CCPCH.

[Note: The common channel parameters are the same that is transmitted on the BCCH. The reason to send it in this
message is to remove the necessity for the UE to read BCCH at this switch.]

[Note: The necessity of an immediate cell-update when moving to RACH/FACH or if avalid RNTI is given to the UE
before making the switch to allow immediate usage of DCCH is FFS]
14.2.4.2 RRC Parameters in Physical Channel Reconfiguration Complete

No identified parameters

14.3  Examples of Transport Channel Reconfiguration

14.3.1 Increased UL data, with no transport channel type switching

In the example below, the UE is allowed to send more datain the UL when on dedicated transport channel, although the
common transport channel configuration is still the same. To make use of the new transport format combinations the
physical channel must aso be reconfigured to alow alower spreading factor.

UL RLC Buffer Configurationin L2

UE UTRAN Signalling
' link RAB1
Threshold |DCH/DCH
for Report substate RLC] RLC]

DCCH: Measurement Report

> MAC-d DOCH DTCH

[Evaluation] |Channel Switching|

DCCH: Transport Channel Reconfiguration

Change of UL Ch. Codes, TF and TFC at Action Time | TFCsSdlect |

DCH1 DCH2
DCCH: Transport Channel Reconfiguration Compl e§

Figure 16 Transport channel reconfiguration triggered by increased UL data and configuration in UTRAN DL.

14.3.1.1 RRC Parameters in Measurement Report

This message includes a M easur ement I dentity number so that UTRAN can associate this report with a Measurement
control message. It aso includes the M easur ement result stating what triggered the report and optionally the RLC
buffer payload.

14.3.1.2 RRC Parameters in Transport Channel Reconfiguration

This message includes anew Transport format set for DCH2 and anew Transport format combination set. An
Activation time must also be included if the different TFCIs can not coexist during the reconfiguration.
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It dsoincludes UL channelization codes for the DPCH.

14.3.1.3 RRC Parameters in Transport Channel Reconfiguration Complete

This message includes the identity of the reconfigured Transport channel, DCH2.

14.3.2 Decreased DL data, with switch from DCH/DCH to RACH/FACH

DL RLC Buffer

UE UTRAN
I
DCH/DCH | :
substate UL/DL Traffic
Evaluation
< DCCH: Transport Channel Reconfiguration
RACH/FACH
substate

DCCH: Transport Channel Reconfiguration Compl e@

Figure 17 Transport channel reconfiguration triggered by decreased DL data and with a switch from DCH/DCH
to RACH/FACH. Note: Whether the Transport Channel Reconfiguration Complete messageis sent before or
after entering RACH/FACH substateis FFS.

14.3.2.1 RRC Parameters in Transport Channel Reconfiguration

This message includes new Transport format set for RACH, aPRACH spreading factor i.e. stating the minimum
spreading factor to be used, and the preamble signatur es that are allowed. Further, for the PRACH which access slots
that are allowed and the preamble spreading code isincluded.

For the DL the message includes anew Transport format set for FACH, the scrambling code, i.e. indicating to which
cells FACH the UE should be connected to, and a channelization code for the secondary CCPCH.

[Note: The common channel parameters are the same that is transmitted at the BCCH. The reason to send it in this
message is to remove the necessity for the UE to read BCCH at this switch.]

[Note: The necessity of an immediate cell-update when moving to RACH/FACH or if a valid RNTI is given to the UE
before making the switch to allow immediate usage of DCCH is FFS]

14.3.2.2 RRC Parameters in Transport Channel Reconfiguration Complete

This message includes the identity of the reconfigured transport channels, RACH and FACH.
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143.4 Examples of RAB and Signalling link Reconfiguration

UE UTRAN

I
DCH/DCH
substate

¢

DCCH: Radio access bearer Reconfiguration

Change of MAC MUX at Action Time

DCCH: Radio access bearer Reconfiguration Complgt

[¢)

Figure 18 RAB reconfiguration.

14.4.1 RRC Parameters in Radio access bearer reconfiguration

This message includes a multiplexing option with Transport channel identity DCH2 for both RAB1 and RAB2,
stating that both these RABs should use the same transport channel. For each of these two RABs a L ogical channel
identity value and apriority must be given to define the MAC MUX.

Also included isanew Transport format set for DCH2 and anew Transport format combination set (both for UL
and DL if the multiplexing is changed both in UL and DL).

It is also possible to reconfigure the physical channel and include new channelization codes for the DPCH with
different spreading factor for al cells that the UE is connected to.

14.4.2 RRC Parameters in Radio access bearer reconfiguration Complete

This message includes the identities RAB1 and RAB2 to indicate that these RABSs have been reconfigured. It also
includestransport channel identity DCH3 to indicate that this transport channel has been removed.

15 Appendix C (Flow-chart of a general scheme of the
Soft Handover algorithm)

In this Appendix aflow-chart of the general scheme of Soft Handover algorithm described in section 6.1.1.5.2 is
presented. As remarked in section 6.1.1.5.2, this scheme adopts the Signal Strength as a criterion; thisis sSimply an
example: other criteria such as SIR can be considered.
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16 Appendix D (SSDT performance)

Site Selection Diversity Transmit Power (SSDT) is described in section 10.2.

Computer simulations were carried out to investigate the behaviour of SSDT under ETSI& I TU-R guidelinesfor IMT-
2000 RTT evauation. The results are compared to a conventional power control method, where the transmit power of
al BSinvolved is controlled so that the correct target SIR value is reached.

The figure below shows capacity versus Doppler frequency for SSDT and conventional TPC (normal SHO). The
simulations show that SSDT is superior to normal SHO at low speed, and that increases capacity by reducing overal
interference. The capacity gains are approximately 40% without UE's diversity and 50% with UE's diversity at walking
speed. At high mobile speed, the advantage of SSDT gradually diminishes. The performance degradation of SSDT at
higher speed is caused by the limited update frequency of the primary cell id.
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