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Analysis of Spectrum Requirements for B3G Systems

Wan Peng, He Feng, Wu Lifeng
(China Academy of Telecom Research, MIl, Beijing 100037, China)

Abstract B3G networks will be more complex and will provide more diverse services than the current 3G systems. These also induce
higher requirements to the analysis and estimation of spectrum requirements for B3G systems. ITU-R WP8F is developing a methodology for
the analysis of spectrum requirements for B3G systems. This paper introduces the general procedures of B3G spectrum requirement analysis
in details, especially the algorithms for system capacity requirement calculation. This paper also studies and compares three different
methods to measure the resources used by each circuit switched service, which is to be determined in spectrum requirements analysis.

Key words spectrum requirement, B3G, service category, service environment, radio environment, system capacity

(A% 8 1, 2006—05~25)

www. 1turhr.com

==


http://www.cqvip.com

.0 00 http://www.cquip.com|

www . hropt.com

BIARAKNER, MREFTREANTFRERFESHEAREK
FRER TR BRRERATAENRB AR (AMC) ZAZ
HMMO)SFEHERRRE THRS IR FRTHFETRILHR
Ft EBERIERAEE, Bt RERL THRRE T KRB
HERREN-IHREREA,

ERXBERERED, LE XA OFDMA SC-FDMA §%
SEARAMBERAR, XEHERBEHE DR KA ZEY
EXE, NTiA 8T /MK RTFRE Bl , DX [EF RS
TREBIEFREPHEETRE,

ERIFRARBATRAKES, BE TREA/DXE
FHEANFES, AL, XEERFETH=%. THE
B FRBEMT R DA, THREEV LRI E S P TR
HEERBHTREHM LR, TRENAREARKTT
K IBVAEERSZEN TRES BEFEHERELLER
EAER, HREREN, M AT REIAEARS R KK
BHEGRANERLERY, TREHEARESERF R
FIFAAL R 26 Sk 4T TR E R B — X E AW, FREMEAE
RER MAKGETE MERBHBR - LRBTER, MERR
GPTREZRARZ/MITRBME-ETEH, BRI
BAELRMAPHRAR, TRDAEANRESEDXE
ABARRR, REFHS/NX 6 F AREIESR, i /X 8
MTFRBLD B TFXAERERARE TAFE BRBL(DX
NEAPEFERER 23 6) MU DMK ETRES O ER
AR,

REFRFEFRFENAR, MEFRBDREAR T N E
AAFBADARLSSADA=M MDA TR
BREHEFEISEBFRER, WA BEHA, TRELARFLR
ARAZH WRHEBESDAREAREFREIRFR, UAE
HAEWRE B TFEAFHAK, 25 A—RRARTERRR
@R LERAGHER REERADAMLEANR BEHE
FERERFEATFEN BRERRBRE, LBEDANER
ERENTH ERIRFREATRE FRERL. B
ZHEEANBSHRATES ZR) AL, HEH kK 10%-~
50989 /N X 351 4 ok B 3 2509,

/NI [8] T 48 B R B A T 43 B2 0 T 4R % 954 45 6 R 9T 3R
R, B T AXEIRS R B RIE, U RRBHER RS
H/NX B TR IR S AR 3 EREER RS,

2 PMREFHRBBER

HTENAIRARBELS BRI E RN E RS, 5
XK E R TERMAE ICPP FHAMRR PR AGKA,
THEERELS 3GPP MA XREMREBIHERREPH/MK

TR BFEAR AT HRLGR,
21 BSHhA

FEARZ AL RH ,Ericsson F14 R/ 7 7E 3GPP B # %
REPREMFTFREBRZEH, HOAREBEDATRERE
BEMAF R, KEBREARZ LT —EMBHEk,

(1) Ericsson FI% 0 B R

BT AMETRMDRAGAPEREKX, HUMLE
AP EELIRE MR, Ericsson FEHA FRE—F
KA E E A (soft frequency reuse) H RPY, B F RIFERE 1
(Ericsson I HAFMF RIEBER—BM, RE— %R
AMAFTAPXAEZEABAFHX S EAELRRF, FUER
—HER), BTNXAEZAF (B 1 PRAEBS) RERAR,
WTRMBEM—, EBE N HHAEER, MEBREETHR,
HTBRREX FUAXAZAP UENELEE N T RERE
FIREE,/NX AR P BB h T B 48 /NK 8
TR DXNWAPRERER, b THBEHRD,FTURE %=
FAEMPER TEBHENBLWR, ERG TERKRS5E
FREPAERANE A, EB N AR THEARE, A
ENXATR, FREF-RAE_REGREEBRERER
X LB KA,

BHFREBRT FEFHDN BREH FUBEENL
fin 5 REER B F RAFNH BB S —BADNX A&
FRRAR E¥RA 13 TH, —RAEHEARER OTAH
B, EBEREFRRK

Bl 1 Ericsson fitE A AR K HR

@) PIREHHR

HTH—PRBHENAE BHRDX DG HHAE,
REBAARBTACHTRC ERE 2, HEATHER
AR THEE U BNNEABTER LR, HA 45
BRREERRR, FUEAH AP RS, BDRER, LA
REDD 2, A 2 B /KR T, SF5E /N X A % 0 MR
HEE, LWERER,

EHRWOBORXM MK AZHST THS, XERBERRD

www . Tturhr . com


http://www.cqvip.com

.0 00 http://www.cquip.com|

www . hropt.com

M.

XiEFRE D HER T, /DK D%KTRBERL D RE (N 173 #
BB 6/7) B et AR T X R P L B E BN BRI B, 10
B2 b AR AR ERRA S W% R P WA R 4, W
RBEAHTR,

2 BIREHTR

22 ¥B5niA

HFELRALES, MNEABAPMAZAF FHEREN
MNEERBAHRERE, FUBEIEXHEESETAH
BEAGHRERAK AL, BEATARTARRHRESH
¥ 8 754 B (semi-static coordination) 7R L, WL 3GPP
HXRRD EBEIRFTRETEREZH, BREAR, X
FENBIANEARBHTR,

(1) Siemens 7 R

ATRENE NG H %P AREE Ericsson M4 K
FRAGRAM OB, Siemens R T (B EMAFRY, A
EmMEIFR, RHRBEATHARS I N T, K
XN FHFAFIMAEZ N-3X BFIREAR, KP XAAFF
& Ericsson F1% N7 REPEE, P /DR B L AEHBER, UK
BRT#®, X4 X BEHTRE MDA P R BERTEL, &
SRAEX XN TERAARNBEEERE, RETRME 3T
w, &N ARBERAERNER WS N h%E 13 ERER

‘// K 1 i1k
\OIII

o'o'o'o’

EArK 246 0%

TTL
B 4K 3.5.7a%

CmaixnE

ARMBE, mE/ N AZFTHEMN 1 AHRR, MM &N AT
ATRAFHENRE 3,

Siemens AR — KR AERFARAPENREE EHHNRE
ERBRERPRAERMNGCHTFHNRE M ARBERLZA
POXBEEEIREREANBS , Ercsson IEAFTREPEA
BHaagRAFERARNNR TRAEERNALER, MEHR
W/NK AEFL A P RS RAMRMNIR, E4RANEEN
FRLIER, 5 Ericsson IR T RHEK, ZHRRIREBR
EABEAAEE, REUEREAREAR BRI
WRAPATRERELORE,

(2) Texas Instruments 77 R

Siemens 77 R% BE T /MK AR 5 % 0 R R AE LR &, H
X/ (8] ) S BAEAL R T LAE S8 . Texas Instruments /A 7 7E Er-
icsson MIEA T RMER ERE T —M/ DMK BEERKIAMNE
BEDAFTRY, BHFRPEABERTBINRME L HHE,
EAKAZABRBEEH AT, MERESE/ X EN% R
BNARR#T AR YEMN D E AP EOE A RRRE
AF 1/3, T [ o AR /DK h & R ER, M4BE DR
DETRARBRED 173, WFADRDZRAP A RBRE,
RIEA/NE AL RFRRH 113,

B 4EATXMMKBEAZTRARERE AR, Rk
MEHRLE L, BREF-IHA, MK 1 HAZHEBRE,
MASEN 246 MNEHAZABRBEE 357 MEMH%E
RB—M, R NE 4ATER,3.5.7 MEAETE R 13 5B,
246 NENET—-HOREL/NK 1 HWAKRAFER, HLH
MK LA P S RBEED 13, BREITEMAEA, /D
R 1MhgmE—8, MESLN 246 NEHDZABRKE,
35T NEMAg K ERBR WREZTR,E 1 MK %
ARERK 13 TRABRE, W35 7MEUMET—H2HREL
246/ NKHGRAPER, WEt2.4.6/MNEHKRP A REE
MR 13 TRER, BRNEHMAE, YAR /AR
D& FRABRRR, LARSENAEAREENNRDZRR
BRBARER, BRER 4 . FEMARA, DK 35 H0%
RERBEER, TR THHZAPBS  HERAREN 3.5.7 /)

-
4!3:1

MK2 f

%) B:lj

4 Texas Instruments 77 %

www. 1turhr.com


http://www.cqvip.com

www . hropt.com

.0 00 http://www.cquip.com|

AR, |

HEERERA O, SHETRTRMAL, BT RERE
10%~50%8 A% EH B S MG ELERKE , AH RO
7E3GPP TAMMXRETREFW FERABEEREN DMK
EfESBERBEA, FEERMBELHE, A5 ZFRE
BEREMHNEEHN LREK FARFEERNC, ZNMPKH
—/RNCE—EH, EHEHETATFT R, ELTFHERE
EAR WASER, MRERFOFE, REBHEERET
BB T RNC, /DX [ F 3 1987 eNodeB #17 , KB H R
LSRBATHE—EMR SN EHRREBRE T/ EFERA
MG BEZD EBEHREE,

() LBEEHRPLBFTR

7E Texas Instruments F EMER E, FEEXFRP.0FA
TREAMHERRERRSRE—-SRERG R, RE)
R 5.6 Fim (RERARRBERT ARG, REHEER
MUMEEXFRER), EXREHBERE D T REENR
R BERANFEREAEMXEE N PRUARE, HFEL
WRBLER S K4 Texas nstruments 5 RH/NRITE, #i
LR T 2B, B KA S RT &I 1EH, EREAK
BIMEIESR, AR T, 5 Texas Instruments 77 K—#, FE /)

_..&’a'%,e

ersO5re0 e
S
R RECD

SeSOVSEVOVS ¢
Tty
S OLLY

3 RE
vO5e

Bs rEELZPLHTR

BEA | & [xERE g | 2 [xg)rs|walral

BMEB |FERE| & [Ralpepa] 2 | a g
BEC gl ¥ [wiE|Ralrg| & [ g [walEa]

FRses AR B

Be6 /MK 1MERERRERIEEH

XEfm BTN, MAZTASEHNRERER, BT HE
Texas Instruments 77 RIEWL TR M, A FRAE THMIK

B R ERE MBS, ME 6 B, BE/MK 18 A B

X 7 M FCA/INX £ IR U 0 S 6 PO IR AL TR BLA R , S B
BRERT MR ARERERHRE, B0 ZHARK
%, ERRARKEERTRMBE, FIKETRRER
T BKRRE S T B AR LIS T RN,

3 FEMHARFME

AX AT R BB B AR — A RN K ETFHBD &
R FAEFSRBEANEH, FLEARPALHTEAR
MHME 2ERBRFA /MK ETHBREARS T REVLH
AR TFRBGEEA I RE B AR MR R HA B 6 R
B3R T — SRR AR e ERE T B (CATT) 8 A
A AE Bl 3 (5 A5 W BT 5T B (RITT)BR 5 4R th 9 — A~ 3GPP
REBPRE T —F/MKETFRIAS DX ETRBH RS S
FRY, FHRBOERES THBE— SR TRE TR ERN
RFAEE, BUETHRIVEOERR EEIATRBEE AR
Br—3m T, bARBETH RAE TREMB KRS, 25319
FREBMAB S HF RIS, — B EATRINE, A -8B
MR T BN, THREIRRRS RREAN B HEN TR
#ET BEEREANT 1 ITREEARNEERE 1 :#50
B, QR THREBGH &M, MR B A T HRBHBE , THD
BB S THREARN R TRELRELHTESRS
B, FARARNABMAR T EHTRI, Y TRBEHR
AR REEA R O LRK, &TFRERREREOER, &
BREMMAZAERRER TREAFRERATE, CATT
FRITT WA RERORABPRBE HABRER 5T RIPAHK
A TFRBHEARBE G, ZREERD, BEAM201EAE
BATERBEHARNERLT TR, ERATHAGESHE, X
ERAFERERARK, Z7RAMNRRRE RME BRI
ERSRMEABM, XEGAPHESH BEEARR SR
BERBRBEERE, 5% IR EEREH LD
X R PR 20 40 ERRBAERN T, REER A
MR BRI R, RA 5N T BUA T # J i 25 N,
ERAZHM AR, SHRE, Y/ KETHRBAERS
FREPVACER FTREEEAR DREHER PR HA
REEARREABRA BRE—LHAAS BFE—-SHR
EMFTEORRL, FRRABSENREGERIE, BREAH
HEHRERNES BREERERRE ANETELRE
BERFSRETREZARB-NEEHTH.,

F5 ARRBIHERERE TP QoS ERARM, H M Lif

WWW . I TUF



http://www.cqvip.com

M.

.0 00 http://www.cquip.com|

www . hropt.com

—E T HAE, ML 5B AR QoS EREAT it
TR R R —HERE R EHE,

BJa MIMOPE R R RBEERRET P RBER, &
BERRAZTBRIEA, mH#TE RS MIMO #5158 X H
NEEBEREE MMO X4 THENX THRBOEARTE
EEH AR, TERAKBRZE,

S % 3wk

1 3GPP TR 25913 V7.1.0. Requirements for evolved UTRA and evolved
UTRAN, June 2005

2 3GPP TR 25.814 V0.3.1 .Physical layer aspects for evolved UTRA , Oc-
tober 2005

3 3GPPR1-050764. Inter-cell interference handling for E-UTRA Ericsson,
3GPP TSG-RAN WG1 #42, London, UK, Aug/Sept 2005

4 3GPP R1-050507 Soft frequency reuse scheme for UTRAN LTE . Huawei,
3GPP RAN WG1 #41, Athens, Greece, May 2005

5 3GPP R1-050407 . Interference coordination in new OFDM DL air inter-
face. Alcatel ,3GPP RAN WG1 #41, Athens, Greece ,May 2005

6 3GPP R1-050738 .Interference mitigation - considerations and results
on frequency reuse . Siemens,3GPP RAN WG1#42, London,UK,Aug/
Sept 2005

7 3GPP R1-050833 .Interference mitigation in evolved UTRA/UTRAN .
LG Electronics ,3GPP RAN WG1 #42,London, UK, Aug/Sept 2005

8 3GPP R1-051341 . Flexible fractional frequency reuse approach . Sam-
sung,3GPP RAN WG1 #43, Seoul ,Korea, November 2005

9 3GPP R1-051059. Inter-cell interference mitigation for EUTRA . Texas
Instruments ,3GPP RAN WG1 #42bis,San Diego, California, US, Octo-
ber 2005

10 3GPP R1-051312 . Performance of inter-cell interference mitigation with
semi-static frequency planning for EUTRA downlink. Texas Instru-
ments,3GPP RAN WG1 #43, Seoul, Korea, November 2005

11 3GPP R1-051396. Comparison of bit repetition and symbol repetition for

inter-cell interference mitigation . Panasonic,3GPP RAN WG1 #43, Seoul,
Korea, November 2005

12 Beckmann D, Killat U. A new strategy for the application of genetic al-
gorithms to the channel assignment problem . IEEE Trans Veh Technol,
1999,48(4)

13 Cheng M M L,Chuang J C I .Performance evaluation of distributed
measurement-based dynamic channel assignment in local wireless sys-
tems . IEEE J Select Areas Commun, 1996(5)

14 3GPP R1-051137 . Further results on inter-cell interference mitigation
based on IDMA. RITT,3GPP RAN WG] #42bis,San Diego, California,
US, October 2005

15 3GPP R1-051085 . Resource allocation for interference mitigation with
symbol repetition in E-UTRA downlink ETRI,3GPP RAN WG1 #42bis,
San Diego, California, US, October 2005

16 3GPP R1-050808.Inter-cell interference management in practical.
ETRI,3GPP RAN WG1#42, London, UK, Aug/Sept 2005

17 3GPP R1-050593 .Interference coordination for evolved UTRA uplink
access .Alcatel, 3GPP RAN WG1 Ad Hoc on LTE, Sophia Antipolis,
France, June 2005

18 3GPP R1-051051. Standard aspects of interference coordination for EU-
TRA. LG Electronics,3GPP RAN WGI1 #42bis,San Diego, California,
US, October 2005

19 3GPP R1-060416. Combining inter-cell-interference co-ordination/avoid-
ance with cancellation in downlink and TP . RITT,Huawei, CATT,3GPP
RAN WG1 #44, Denver, USA, Feb 2006

20 3GPP R1-060518. TP for combining beam-forming with other inter-cell
interference mitigation approaches. CATT, RITT, 3GPP RAN WGl
#44 Denver, USA, Feb 2006

21 3GPP R1-060517. Further analysis of the performance of inter-cell inter-
ference mitigation with beam-forming. CATT,3GPP RAN WG1 #44,
Denver, USA, Feb 2006

22 3GPP TS 23.107.QoS concept and architecture, Dec 2003

23 3GPP R1-060822. Precoding and multiuser MIMO. Huawei, 3GPP RAN
WG1 #44bis, Athens, Greece, March 2006

Inter-Cell Interference Coordination Techniques for
Future Cellular Systems

Chen Bin, Hu Honglin, Zhang Xiaodong,Pu Zhiyong
(Shanghai Research Center for Wireless Communications, Chinese Academy of Sciences, Shanghai 200050, China)

Abstract The main interference source is inter—cell interference in the future cellular systems with OFDM. The interference coordination
approaches are mainstream in the proposals for inter—cell interference mitigation in 3GPP. In this paper, we first summarize the main

interference coordination proposals from static and semi-static schemes. Then we discuss some future research topics of the inter—cell

interference coordination.
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