2015 4E 7 H HRIME K224 CHARBMRO July 2015
EI2EFEIH Journal of Chongging Normal University (Natural Science) Vol. 32 No. 4

—FhET R PHHER LTE TITRRIEFE AR E X

whikBt', ¥R, mee
(Lol SR TREYR, WK G55 463000,
2. VAR RN BR STAE A ) (5 BALE B, HEER 4000605
3. PmEAERE M S PR TR, W A 466001)

2 X LTE ATHER SR K B RARIWE T, S —Rh Ik T R R 0 S AT M e P T B Ak
St ARAS B P AT 7 SO R AR RE (P AT R AR BE T X e AP AT — RO L, Gl X
I BEAT I3, 2 SARENS el D AR S PV T B A I SR L T R RO TR RE . I S A B
FESE . Uk FZ S 07 R EL, S5 SRR AT SR Y PR S03 RE 6 Bt vy B G A P2 S0k R P e

KEEI: LTE; FAT: FIPRHIE: SRR
HE2ES: P31 TERATER: A G

PR LTE KRG LIRS PR EE TR —, RIS LTE B8 AR 7T
t, X LTE (VR R A oA, SO e 3 2 A 45 48 R s, BRI
FRF Z A 553 AT I ZE TSR GBR IR, NE M AR PF 558 L2 4
ToLk V. SCHR™ 454 LTE PR3Ol 45 HO 3K, 46 GBR M5 A1 non-GBR Mk 25-4% H# £52/) QoS 3
FF RS — PO, %R AT 2 RS R AR QoS BISVE. TR 454 LTE AT
TR SEBR, ERERTFHHES DR, STREREEE S, LS EmTh, “RS
KT AT e s IR ke B, 7E LTE R4, AR RGN i@ s KT — e
FEREELR AR T-15 95, DRI AR e B M I B A T 2R %6 R — MR . H RS TA ek %
Ve T 90 S A rh 7R ATk V(S 0 R M BE R B e B S A R 0k . SO R T
AR PN VRAG TE N X S N ALt AT 7T, $R S — P EAN AT (S8 A T 251, B
I 2 LR AT AR FA T v SCRIR™ 43 BIE S 0k R AR AE R 0 R M MIMO R S R T
AT E R .

MICE BRI BT TS LTE SR S M7 BERIRES Sl R AT W IT, BORAEAR
TR RAZ , ABSRERE PR AR LTE 1 — AN R A HBE = S b, SR 45t
TR R AR R BRI A P AT IR PR (FSS) HpPEdEAT Il s, I Edh T A
A PR FPE L REE IS BRI 2R, 77 b PR S RIS B R I 5% . A
HREXT LTE PR B R SRR TIR AT T, N 13RS B A E ) IE e, T ZEMBOR
FERI ARG REATIETT, R 3T R AR AR B TR R

1. LTE SZERERE

TGS I e, T 2R, 75— 85 0 W AS TEIEAURE EA w2, Xy o
P R AR B2 AR A K TR, X i PR AT R 7 A A R0 Kl A TE LR A T A
RGP, LENE ST N T EEW R G5 —NE AW, W EEXHAE S
B SR 4y B R WA, RSO, (S50 FHMERZR, SHMANGES W RS E
T BT ELI, BERHE S S AR RIS T IR AN A, RIS Sl 1 AR R I B
WE RGBT B Tn REREENZEY BIEN, ZRMET BREEF N EE

AR H #A
HHIUH : WA E R RO i 4 (No. 142102210335)
EZ WA Wik, B, BlZER, TR TIRATLEM%HE AR, E-mail: yaoruxian@126. com



20157 H FRIB R 22240 CEHARBHERRO July 2015

EI2EFEIH Journal of Chongging Normal University (Natural Science) Vol. 32 No. 4
[PIAHF7 %8 Beo Bl Be=1/Tm., - -
WIS RS 5 1 58 B>Be, it Hi 1 i Ee e

RIS S AT |

o 'R’ N\ i'/
4 1 /& TD-LTE 7E£ 20M ol )\/ P : :
WREE T, AR UE L&(E1E , -
i i e : P
- ‘ PRB

PR PR R, A
DA, R P e
WIEWN, BB EARR.

1

00

BRI, —AN/NX AR
ZAH S, FIRAFE P
AR PR VE R AEA DG
VAR LR & 2 A 7 1Ak
R, (1SRN B I P AT RE AR 2
TR PR BT (AT S 5

LTE 7EFRERE SRR, 34t 70

K1 & fEE s 2

eNodeB XHUEIRA UE

S P P S £ 30 R B 4R HEAT P AU, SR
7Y, VB BHCFATE RSN, 4 PR B ) UE

JEBHPE CQT AR AR B CQT E3k, £
S CQT Bt 2, eNodeB 7] PARE
BT AR I P R BE 0 P kAT R Fo & JER cal bk
JEHA CQT b4, _E4kF-71 CQI, eNodeB
G UE _ERIGT5 CQL [E 5., 45axt

\ 4

A 4

7 UE [ B0 S6 2R AT S0 TR . B HEAT AL PR
PRFRINEE 2 fior: 1ER 2 e T i
TR s R R ) T B, 7 S -

K] 2 R PR 0 R B
FOSCIRILFR 3 7 B SRR s NI TR S Y Tl S g e

JFUREATYERE T, WA DR AR i

FIEREETERESAL, K& IEPRIEFIEREE, BT 5ASCRARAKR, A IER.
ASCHE G U 2 RSB R R, WIRAE S PRI T, IS SRR

PRI P AP 2, e b M2 (kB . eNodeB HHATAIAGE SRR, 752 UB LR

W CQr, AUk, FEIEFACLL ] R BEREAT AR A B R R AT R

2. ETHPHRHMER LTE TATAR G R BRI R T

SRR EAE B e EER AN XA P AT R IR P, A P A g
7 R IG 28 PR E PEVE R P, 48X UE R s, (518 AR IE SRS E 1 DL o
REEF BEAFE=AEEH S UE #ahitk,  UE (RS R v, S ik 1 v 2
FERRER A,
2.1 UE B3h AT

£ LTE &4t UE Mah Ik S ahd A R R, HARHKEsITES UE M
B L N AFAEZE S T M BB A5 R Gt b RS sl 28 i B2 SRE 1 BOA LT =M BT Inse#%
SRR A TS T S M R B A T SR, 2T U AT (B BEAT I Al T SR,
Ferb SCHR T10] 472 H e JEARUORE i AN 22 56 bR A2 AR D0 5 A R R BEAT S P i o A SO PR
P2 AL UE BTN TR] A S8 R A DR, FLREI 8] P9 S8 R DIk it %2, i B 3% UE
I SR sE o



2015 4E 7 H HRIME K224 CHARBMRO July 2015
EI2EFEIH Journal of Chongging Normal University (Natural Science) Vol. 32 No. 4

AR R I 45 B ) UE B s, THECR AT BNEHET UE MBI, B2
BEE AT O T, BRHXE S AN T/4, UB MR sitE R R A (D

UE; () mobitity = ( Zt: HO(T)j/T (1

r=t-T

e UE, (1) ropy t 11220 UE HORSENYE,  HO(z) Nz N2, T e ¢ 1

AR . 3K (1) FIEE R SGR SN E] A UE D138 78
2.2 UE fSIESAR G EEHIRS E Y1
XYUBH) 5 CQUEEAT FIMr, 73 HTUE LR K5 CQI RIS A e 6 L AR eV, SRR UE

EAREI AN b T CQIIEAT 3, A ATRIAE E T, WEEHRKEANT,,, NHRSH
IHTRA T, WHIEEE, 2 RAAK (2) BHTHE:
CQISZSS(L J)= fuCQI (I’ j)+FCQIratio(i’ j)goCQI (IJ) (2)

CQISS(i, J)RUE (i) 85 AT HF A PEVE I BE (508 TR SR R 7, X R IUE A

B2, JEARMEBK, UE (D) B@ESHTHREFEEAE . AXHEINSHHE
FERAR (3) 4 B,

— — (3)
NstQItotaI(I)

ratio

FCQIratio (i, J) =

Teonatolls 1) 9T HCQUIEIFCQUEIELE, Nyeo (i, J) AFEMEEE T, WUE (i) B4R
N I FREVEL Nopeoom() HUE (1 EMEEE T, P EH AR ICQT AL,
BHT o WREITIR, 2T IR, Togpagoly ) 950, VRIS & HUE .

fuca (i, 1)=E(CQI, (i, J)-CQI))

fucor (i, 1) AUE (i) EAREIEAE TAHCQI 52 MCQI I, CQI,(, j) HUE (D k

B A TACQT, CQIG) WUE (1) EARITERCQT, E(e) NEEMHEIE T, ,, PRI,

k

= (5)
exp(GCQI(i,j))

Joca ('J)

Ooco (0) FHCQUITERE T, gy NIEMIAIG T, FoR HHITT 2

2.3 FRAHE R P R
U2, 1R, 2FUEAEN, SR P AR AR (6)
CQIS* (i)

FSSUeRule, (t) =
LJEi (t)mobility

(6)



2015 4E 7 H HRIME K224 CHARBMRO July 2015
EI2EFEIH Journal of Chongging Normal University (Natural Science) Vol. 32 No. 4

Fop CQISS (i) A (7 34

CQIE (i) =D CQIE(i, j) (7
J *£1l: RGVIETVEFESH

51k FSSUeRUle, (1) 80k T 1) RS SRR
BRI SCMABE AU 31, [X 34 5%
PR EUERBHAT SR B S, SR @ eNodeBRLREE | 1T2R
FEo B 1T2R
3. HiEtse i BT UER 2RI & 1Km
KRICKH RS BAT EEVEREVE, 4> sbjagn 128. 1+37. 6%1log ( d)

SUXTPRIEE . —REESSTREME T H P RHEMAT kR pEssik d: km
RIEPMERE B 7BV =P REETENGS 458X B WML B P
TR HERERIR, FIRCAHEIFRIESZE ([ E ARG 8% | 10M
PRI 8, A B BARE =M HARQEAE KL | 4

RN . PUCCH5FRB | 4
3.1 RGUFENES 41

RGO EMBBEANINIX, BN LIRS E | 5HiteE G
=B, LTEZ R RS .

A X H AR FHBEN U S 20, BRI
WX 25 R 4 S5 AR R W 3 B, 4 BoR Fwrap—around B AR AT F PR SINRTFSE, b 452K
Hifull-buffer. fiiEF&EKHOPNET 14.0.

3.2 FIEK ARG A B H S5V
WA RS NX R A AEAE AL, 9 in
SURKIRLENE, SRAIME- P, THE 75T

57
ThroughPut = [ZThroughPutSector(i)J/ 57 (8)
i=1
BT EE A RO B, SRR SRS R 2%
geli-iof- A R
3.2.1 500KubAFEAREG R T =M EEF 2R )
AT BE 500K, UBAE T 3 U1 RN

N . e it 1] ¥ 500K % 2l 33 FE 3Km/h 47 7 ik & P e o L
BEIRAS, W R EEIM TR, WES 2g -

HPAT LU H = T 2UR/ Sec tor by Bt AN

T MR RS, W, | S N T e
FRFLRAEE AN S, FEEEE 27 P

4[4 LB, B TR e D S B S (
full-bufferiV5s, HEAUE—IRIACH E 28 .

PRBVA VALK, FEUESMECHIPRBYSIES, [ T,
SRR, e S T "
SR, FubpsosN C TR, T i
SRBIE. FI A LB, 252--0—--%???%&8%?@)%]!% | L )
B AR, S AR T /1 D UERL I

FAE R, REIRBURIT, A% g 4, 500m s B S BF A SRR P
et



2015 4E 7 H HRIME K224 CHARBMRO July 2015
EI2EFEIH Journal of Chongging Normal University (Natural Science) Vol. 32 No. 4

FH P B ey, AP — IR ELRIPRB R AR /)N, Rl — ORI AR Ltk A8 /N, TEZk
Pty b (R R 25 A 2SN SIS LR,  turbofmhl s 4K, gmbdd 2k kY, R
HEEE R, YR X HOE S, BN P TE— UORBE A L IPRBER IR AL /)N, R
A5 6 e 8 P (448 25 SR S, [RIIHHRE S 3, M X/ R P g e, 25
RRAE AR BV VR REAR T — LA R A B A BE ) P o BRI N, ARk B A B i T
—FPIEE S, B SEeNodeB i EEXTUBKD B AF A WICQT IR, SRGUERHT FHICQIME . FHCQT
R JG, eNodeBAXUERFAT S Ik FEVE T FEBEAL, BT HE 2 /D 75 22204 SubFrame i #,
RIS P S AR, SRR RS R AE AR, BIZA F P e Bk BRI SR a1
AT RETE PRI, OB IR ER T, FUA T ReS R M et . A SCRIEREE X
AT B 1A P 0 P R4 7358 2 i 2 » REME IR PR 7 S R IR R R BE S 2 (0 FE P, TRI U
PEREAR T — AR A e B R

3.2.1 500my5 A B A EG R T =MEEE Soﬁ&iI‘EJEESOO%&E@UE&%Km/hTﬁ?’?uﬁ%ﬁﬁeﬁéxﬁth
H AR e
BI5 1 A SRR E, 1R 37 R NN
TFOREL, SRR I BRSO R S g” L\
30Km/h{EA/NXUEHR F. EATATAES], & 4
MRS SRR, BRI o . :
A3 2. 14, ESSEARAZALET, B = P -
HUEBFERMI, SAGEMSI TR W0 . :
AR, FEER b TR, S i P S |
UE B AICQIE S H T FATRER, W Lo BT P s
%, RSB A 0 . : Y weess o °
%;;ﬁ@ﬁn%*ﬁﬁﬁﬁﬁ?ﬁ&ﬁﬁ E&5mmﬁmﬁ%%%%Fzﬁﬁ%§ﬁ%ﬁ
A AR A SO B A
PR R, SEed T, EE5H ] S 1 5 1 T-K 8 3 3 i 3K m/h F 47 5 1tk 1 ot L
DA Hh 5 D2 AR K, 48 5 e %
whn, FERE, ek EE e, ANX A *
AT RS BT SRS, 8% e T
[ I 24 4 BRI Zar N e
3.3 fi4ie 7w T~ e
i AR RGN, Sa . —
TEGRIEN, SOAWSEREEE 2, e
b, ACSCHR OB T PR P O A U T R
VRIS AE AR I R A o g e P e
A5 R SR T AR RS R 2 U e E

R T LK AR R TR B 1K
Sl B, SR ke e B 6 L TORSATBRAGEY SR =Skt i
SRR, T AR SO 13 T P IR ke b
T3 4 8 VL B 5 A B P P (2508 028 e e 7 47 X038 Y E , st B b bk
e RO R i O TP SR P R, % 8 T 47 O A 14 25

SR services in LTE networks[J]. IEEE Transactions
on Multimedia, 2011, 13(5): 1052-1065.
[1] PIRO G, GRIECO L A, BOGGIA G.Two-level [2] Zaki y, weerawardane t, gorg c, et al.

downlink scheduling for real-time multimedia Multi—-QoS—aware fair scheduling for LTE[C]



2015 4E 7 B
EORVE Y N

PRI R 23R CHARBHEE RO

Journal of Chongging Normal University (Natural Science)

July 2015
Vol. 32 No. 4

//Proc of the 73rd IEEE Vehicular Technology
Conference. 2011: 1-5

(318, FBEIHL.  —FPIET LTE & HREH T
TSR ESEDT A LT]. THHENUN A 5%

F, 2014 (3) :120-122.

Yao Ruxian, Zheng Chuangming.On a downlink
cross—layer scheduling algorithm based on 1te
air interface bler[J]. Computer Applications
and Software, 2014 (3) :120-122.

(4] B8, BRED, TR SRk m ik EE
NP A B ARSI ). T SR R
#, 2003, 25 (11) :1452-1460.

Zhao Zheng, Yin Qinye , Zhang Hong, Zhang

huills

Jianguo. Direct Decoding In Space—-Time Block
Code For Frequency-Selective Fading
Channels[J]. Journal of Electronics &
Information Technology, 2003, 25 (11) :
1452-1460.

[5] LEE K F, WILLIAMS D B. A space—time coded
transmitter diversity technique for frequency
selective fading channels[C] //Proc IEEE
Sensor Array and Multichannel Signal
Processing Workshop. Cambridge, MA,
2000:149-152

(618626 T, MJRFH. SR MEFEIEEIE T MIMO Y
RAEA BT[], J@fE54R, 2010, 31(1):
30-36.

HAN Shenggian YANG Chenyang. Joint linear
transceiver design over MIMO frequency
selective channels[J]. Journal On

Communications, 2010, 31(1): 30-36.

[7] H R Bahrami, T Le-Ngoc. MIMO Precodin g
Structures for frequency—flat and Frequency—
Selective Fading Channels [A]. IEEE Interna-—
tional Conference on Communications and
Electronics[C]. 2006. 193-197.

(81 FRIEE. LTE SR F P EEWE S M4 [T
fHHER, 2014 (5) : 47-49.

Chen Guozhong. research on LTE frequency
selective scheduling [J].Telecommunications
Technology, 2014 (5) : 47-49.

[9] 3GPP TS 36.213 version 11.7.0 Release
11:”Evolved Universal Terrestrial Radio
Access (E-UTRA) ; Physical layer procedures”:
56-78.

[10] 2™, &6, 2P25E LTE Rgih— A%
R R AT SE [T]. B ahisfa, 2012(20) = 72-76.
Li Guang, Guan Bao, Li Ping—an, Wang Jun.
Research on a effective velocity estimation
algorithm in LTE system[J].Mobile
Communications, 2012 (20): 72-76
[11] Rk, B, pAf. JUR/ETE SRS 77 300 4 b
1 AT (). 8BS EOR, 2007, 40 (11):
121-123.

WU Mo, YANG Hua , LU Wei. Research on Coding Gain
of Channel Coding[J].Communications

Technology, 2007, 40 (11): 121-123
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Abstract: Through the research of scheduling algorithm for LTE downlink frequency
selective, proposes A new downlink frequency selective scheduling algorithm based
on user characteristics is proposed in this paper. The algorithm selects frequency
selective scheduling UEs which have the following characteristics: low mobility and
better subband frequency selective stability. Otherwise the algorithm schedules the
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UEs according the original scheduling algorithm. By selecting UEs, the proposed
algorithm can reduce the frequency selective scheduling negative gain, and improve
the performance of frequency selective scheduling. This paper respectively simulates
the classical scheduling algorithm, frequency scheduling algorithm and the new
frequency selective scheduling algorithm, the simulation results show that the new
proposed algorithm can improve the performance of existing frequency selected
scheduling algorithm.

Key word: LTE; downlink; User characteristics; Frequency selective scheduling
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