5 43 55 7 W BT 5 fF B % ik Vol. 43No. 7
20214E7H Journal of Electronics & Information Technology Jul. 2021

— T AL GIEFR AR SN ER A I S ST L )

ERCL/ R SRS S S
OFEHER LESEMAK ik 201210)
O(rEAFRAFE LT 100049)
Vb AAF R EBMAGE S SHARALA L& 200050)
V(b MR E R LR UAASE SERALT LSRR L BEEEFZRE  EF 200050)

8 E. JEESHE(DRX) RGBS & h BB I TRENLE] . ARBUIB T M ARE S, ARER
UFIEAC AR BB, MR A 2 B 2 1T A RE BB S 0 AT AR BE R R, DA RIEAE S I R N FE EHAE T 2 e =
ZICE B GAERABUTIER HT L H AR (5G NR-U), $&H—Fofi B ARE LB iiml . EFplalS, JERUmBHi= 0
VA A0 T M BEDIR A IS AWK 5 T8 EAT B A ISR 4 W45 T O AT DRR S R0 b P 17 TR M i 7 VBT [ A Bl e
P i 1A 2 [ P SR ML, AR o T R BL SRR R 25 SRR, TR DRAIE M S5 AR i S BRI AT ER T, BibiL
AL RAHLHITT L 2 1 ReE . 7ESCh A b, FTHLEI LR A PR AT 2 T A REE 1% .

KR ARESLRNG RRENCE: AR SGIFRBURBOR LA EA

FESHES: TNI29.5 XEAFRIRES: A YEHS: 1009-5896(2021)07-1879-07
DOI: 10.11999/JEIT200497

A Novel Discontinuous Reception Mechanism for
5G in Unlicensed Band

PEI Xuming®®  QIAN Hua®  WANG Haifeng®  KANG Kai?®®

®(Sh0mghai Advanced Research Institute, Chinese Academy of Sciences, Shanghai 201210, China)
®( University of Chinese Academy of Sciences, Beijing 100049, China)
@(Shanghai Institute of Microsystem and Information Technology,
Chinese Academy of Sciences, Shanghai 200050, China)
@(Key Laboratory of Wireless Sensor Network & Communication, Shanghai Institute of Microsystem and

Information Technology, Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: Discontinuous Reception (DRX) is power-saving mechanism in 5G unlicensed band deployments.
Legacy DRX scheme for licensed band does not work well in unlicensed band. Wakeup window size is fixed and
can not adjust with channel busy level. Guaranteed transmission delay is at the cost of more power
consumption. A novel DRX scheme of is proposed for the 5th Generation New Radio-Unlicensed (5G NR-U)
standalone scenario. In the novel scheme, NR-U equipment runs energy detection continuously during its
wakeup period to get channel state: busy or free and adjusts its wakeup window size adaptively according to
energy detection results. Comparing to legacy method with wakeup window fixed, it is demonstrated by
analysis and simulation that the novel method saves more power than traditional method while both of them
meet the average delay requirement. In the analysis scenario of this paper, novel method saves 11% power more

than legacy method.
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F IG5 7 SRA WK, B Bt 5 A
B H W . AR A 2 S 5 AR B [
$i AR (5th Generation, 5G) K JEHEE 7 [n], 534K
G AEMKAETERI(3rd Generation Partnership
Project, 3GPP)7ER16B Bt J5 315G 7 I (New Radio,
NR) A B B It 4 (New Radio-Unlicensed,
NR-U) (ArEL TAE . NR-UIEE 607 J5 3t (Listen
Before Talk, LBT)#Li 5 JE42 BB E ) H A d
fEH & IHLAF . NR-UMSAHE I = AF:
NRHMNR-UE R G KIHEFEH A (Long Term
Evolution, LTE)FMINR-UXUE . NR-UM L
F. MTAER BB - AT RAUBHINR, NRHM
NR-UBGERN . ST 5 8 A WO U5 B B,
FEHIFEAN . B AL i OUE I A F R AU, INR-U
WE R, EHE LRy R. By
REfE WIHIN I E BRI K, AW X NR-UH%
AN BUN IE D AEPE REHEAT B 7E . 3GPPAELTEM
NR A # 5] N R & S 80 HLH] (Discontinuous
Reception, DRX)M, FJ FH HH A ] & 1 2k 14
R, RV P 1% 4% (User Equipment, UE){EG
ol AL HEARBRBE S, T B AIK 2 o e #EP o

5G NR-UIDRXJE T NRIJDRX ¥ #E . qFH%
U W 46 FI 40T Ja 6 (LBT) AL 52 4538, NR-U
H DR X I R 3 ) e A TR B IR I TR R
UEATASE S BUEIEY, LRI 3N, MRl
FHCRERE e, DRI A e I JE 225K, A 75 VH A T
ZhHeE. MHREETIGPP DRXHLHIHE H 42 U
BDRX MR RER I AN it 77 58 T Sy R Al KA
ILTE DRXMERE S BT AL0L, 255 B /R ) KA
ALK KILTE DRXF 2 HEBAR A, 5 A1
AL 55 T ILTE DRXYEREZS M E5G BN
M (Cloud-Radio Access Network, Cloud-RAN)Hk
A% (joint transmission) 25 F DRXZ LA 77
EOL ST AUE SR FFNR DRX AR,
S5GEAKPABIDRX LA 518 725 5 F T 222

ZunDRXMERERIsZ M S, JER2BUMUBL AR Al 3 2
W e DRX S AT AL B RN 03t 77 58 AU 4l B 422
A (Licensed-Assisted Access, LAA)Y & FDRX 14
RE B A, o 4 AU B 1E A 5 i E 4R B B
DRX!M. 3GPPAIFE B AR AU B ST 8 7 5%
MDRXTTE, CHIERRW R, BKA N E
RTT EARSPERE R E B 7M. SCHR[15] 4 th 2E K e
PFEOIR A BRAA AT ARAR A A, ADREAR T SR ORAIE o 2 1
AE. SCHR[16]42 H 34 hnf5 18 3K 48 7~ 18 5 (channel
acquisition indication signal) >R 4 RE .
ASCHEH —MoE T NR-UM L EE 3 5 1
DRXWMLH o 5 7EJEBAU B B4 N F BLAT B AH
bl, SHTATL IR 2 R RE 1B R BRI RT3 R T 52
CIEZ: 120 SR BURE VA vy " Eity I Eyri= Nt D W A
BU 1 R AT 73 T AL A o AR ST H R A8 43 2 R
e WA AIMA FIDRXALE s HE3 Bt A
AEFRATBE DRXAUS], BESZVERE T8, B4y
TR B B AT 5, RSB 1B LR AT 4 e P
BRI PS Loy
2 BanBEPIEESRRHLE

2.1 $RBURER RV IE E SR H

TR A I DRX ML Tl 1 . 283 KRR
RN AR, TR AT HIEIE,
KA 2 75 A s B 7R R, A B 0 %
W, ZeumfREFEBNLIT I, NI  (power
active mode), SEREIELH. WA AT E
B, #eun ok RO, B ANRIREE X (sleep
mode). MHIXSEAFE: IR A FE AR IRAR
AP ATy RARER AT g s 2 AN KARHR JE A
B AR AORAR ] BN Np s KARIRFE BT s B4
PRHR S H U E M W A5 38 S 8] T o 20 AEFEUS 3
AR5 A TR, AT (RN A F R R
AL, W N RARIRE A (light sleep mode). ¥
PRARASE 2 A AR IR M T, B Tpgf Ty, 2%
Ui P P T BN TR MR T N AT RIS 18, 1B S Npg
FLORIR ) AT Rl Bl 0, 28 dim e N RAR IR A

2T e
Ty { Tys= TDSNDS4{
. s . s AR TP Wl e e KR .
WEEK | VEER | EER TG ﬁ% TR i FEARNR i FEARAR i KARHR | - |8 KARHR | THER |
FToxd —"Tps— FToxd

—To—

1 3GPP DRXHLHI
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SNEHIEE: — P RS G AR BUI B AR SR R U  L 1881

o TRARARAR A A 48 F KARER A 8 Ty, B8 Ty B
(P, 2R M B T o I TR ME T R AT IR M58 . 2o
(R DR AS ARONARAS . H: ¥l (Base Station, BS)
NUERBEDRXZ %, ff HoIf 4 55 D)8 8] 1L 27
. NRSLTES FIDRXHLH] AL, 7E32
BB, DRXZ## 58 UE 1M 556, BRI 2 A
ThHE. 2k 45 Hod (e &)= AR B, 5 A8 FHDRXHL
i, UETEZCHE 23k (1 18] B (B LR P kL Bk 2
AR FEEBOIRAS, FERER IR . T DRXHL
i, UETE Mk 55 63 3032 7] B b R R DA RF AR Th AR [F)
I UE & A ne BEAS 75 02 75 6 00 = 2240, PRaESE
WAL AR T — A BRI
2.2 JEIRAINER A IEE LRI HI

AU B DR X 5 T2 AU Bt DR X AL 1l 5 i3k
RN, AR T B N B B BEDR X AL
il FEIME HH B — LA B AR (WLTESKNR)
Ml , BSTEARHIMEE TR S RAER . BSH
s KIELUER, FAEUER BRI (8] B Ton R
%. JERBUMBLH 2 P E BN H AR (WINR-UA
Wi-Fi) 35, BSk % T X 18 %I 1 4056 12 )
BSHHHE KIELUE, A 7EUEMREE R A B N5 18
WA % 5, BSTIEETNW S RIEE, 3L
P &= /D BHEIR 2R — AMAKRHR A I I ON AR RIS,
PR BRSO e 3 K

A 3GPPHE E 4 H A X BU B DR XML A4
J&T7E. CHR[I5)FE H, TCIERIEUETER I B S
EWN, BIEKToNE I Ty M Ty, HINUESS
BRI TE] T BB, ARAIE U RSP 24 B Ui SiE /N 3 — R
{8, X ZT7 5 CAThFEIE I A AN SR ARAIE I 2E 74 B
CHR[16]42 H, A BSTEIGITONGS RN A4 52 4 2{E
16, FIARS AN ROREIE AL, WS R IE (S TE RS
oGS, BAUEEK Ty, ez, XK
FINFINIES, UEFRELEONRSAEZES,
SEPUMERESE O, HoA SR RE G A R

i b, SERAUFBEDRXAML, AR E
DRXH UEF ¥4 IS i 48 52 B {5 18 AT I AR ES 5210
MADRXEHETTZ, LI FE A CRUE I ZE B
INEAME 5 DA PR JE LR R A% DL RIS RE, 195 14 R
T2
3 FTBEAERAUNER IE E SR YA F

3.1 FEAYIEESIRWAN S

LBTEREF, A XHEEHATREER I (Energy
Detection, ED)RKF| W5 & K0 FIRE . NR-UK
B A RERAIAE 77, PTARYE B S A I 25 SR 1E
WETHNKE, EALDRXPERE.

DRXJIFEH, ONHFLEM ] tH ONIRZS & I 2%

(on-duration timer) €, FEAONIRZE ) JE 32 I
&%, ERER B HIRE HONIRZS . B, HEA
ONIRZSHS, &I 28 BIHHRS (M W] 4610 N Ton; UEST
TR, 22l 3 F AT 42 {5 18 (Physical
Downlink Control CHannel, PDCCH)1J &R}, A
(] Wt AT Be B A, RIS N, HE S
EN SRS . W IRBEEAR AR pr, W
AR R — ST, A IS 2 0 S (] 5
pr. WA EE “RERAN—E KB A7 o
FE, HEEH RN ONPALN 2{F 8 M Zie,
ONZE IS [A)BRHE 5 o P LAY 5 I 4% 380 30 I 1) 4 B
— A EBRME Tonvaxy BRI ONFFEE I [ AR 4515
EEN AT Tonmax L A BN .. UER
P A5 0 BT AR PV BRI (], SR 2 4 UspL
22, WAL AR & . BSHWIRIFEAT Bk 1)
#e4E, DLRDDERERUE B MeBERT (] 45 10
3.2 MEESITHIR 5145

WARB BN B A7 AENR-U A H A @ (5 ) 2015
o ARATBER RS E R & F AR By e /T L, T
R ek 19 Lo BT AR DR X AL A6 R K A — gk
B A ATy, R RER A A AR A S5 . BSAS
EMIA TATIL S B KIESGUE, k556 E KT
Ty, M55 B BAI ZITEAE RIS A . DRXALAH
REFR PR A TS0 M55 A YN 4E (packet average
delay): FATMLZ L EABS IR %] 5BSE I E A
{5 T8 I TF AR o 2% 1 60, F0 e 2] 2 T8) F ~F- 38 I )
e [AF (power-saving factor): UEZfARHARES ] 5
DRXARARAS 2 B [R5«
3.3 EEIARE

R BUIBAS TE 1 o5 F 1 0 AT AT - R IR A A
RUFR MY, 2. AUHRRESZ B BB, RS
BEIN A A BN ey, MESRE LR AN £ (y), y>0,
FER 2R G2 (R S [/ 0 A o [RIREHE, A
RASIIRREEN BN BEN AL Bt MR B FE RN fi(),
x>0, AFRR2UK RARAS IR RF SE I 8] 9 57 7] 7 A
TR FF SIS 8] 5 PRR S R S [ A BN, AT LA
T Z AN SUH A R B0 A, anal(1) AaX(2)

o MM x>0
ORI (1)
. )\beiAby, y>0
o ={ 3 1z @)

FIE AL T NI P30T E 22 AR E ] =1/ Ay,
Elty|=1/Ape K EEE, A5 TE TS A]
SIS [ LU AR N E TE B R RE, nX(3). TEAE
BEETZ, A5 AT AT AR 3 5 1-p i p
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(RS AV 2%, 5155 ONFIRII[]: 1,3 ON&5 I
AN
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] o W I W]
| E——
77
t~f() . t~fi(y) Y %i‘iﬁ%mfﬂﬁwzﬂ
Tee.
Pl 2 JEREAUIRUBR A T AT PR AL AU tox B~ Teea 4

E[tb] Ar

P= E[ty] + E[t DYDY ®)

W — VR (RS [R) R 55 AR AR R — AN (1)
F LI 2 F, FAE— AT RIBENL AR & t =t
bo 24 NANEET NI, M R 55 ok BORN T
ﬁufﬁ(4)%nﬁ(5)[2ﬂl; INETAN, t RSN
(2, X)) PN B 3 A 122, B (M 2 o 5O 1 28
X (6) A7) B, g2 b, t AR LG — R (5)
TR

fc(tc) = 7)%)\]0 (e_)“tC

- e_’\"tc) ,te >0 4)

Ab — Af
_ x o At + Ay
Eft] = /0 tefe (te) dte = o (5)
ML
fC (tC) = F(2) tCe ! Lvtc Z 0 (6)
2
Bt = 2 ()

3.4 MEEIEINIES

WAPAT3GPPHUE FICAT 225 LhE LR
LBTHAE . 0kl 15 18 3% S R 55 2 0K 8] 1)
WAIRES G W& A T EHENGIE . I E R AE R
Tocar [6TEESARFEENARES IR 8K T Toca
ME N

Poca = Prty > Toca] = e MTeea (8)

WONE H KN N, MONRKI I %] 2
AL BRI 202 T I ] B, Mk 256 B ik i %]
FION 45 A Z (s 18] At - B FEML 556 B BIE
W2, FE A REALFAC SRR AS, PR 203l igix
PFE O

(1) M5B RAR ZEE NNIRE . Hton—
B<Tecar MONFI RIS BIAE 5E K —IKLBT, Ki%k
W% TCIEAE AT RER A A S B TE 2N

Fiton—B >Tooas WITEONT A [H] YA 7] 5 56
W—IXLBT. @3, W5 aEEIERZ 2 HsLBT
IALS s R B B) P9 0T Re A 15 08 e 200N I i 4,
W 2 2 R S LBTHINLZ . LBTHLA S, A
I N RO . B ZIBEONZE R K T Tooa

P 3 Ml 55 0 BITA I 25 T 9 RARES Hoto,-8 2Tl IR B

i, LBTHAREI; N TFTecalf, LBT—E2%K
WMo Bty B-Tocal, LBTHLEHCNFENLAR & X .
FHAD RS RS AR B 2 1 (R B 2t BAEERER]. A
RN ZI AR, Eto, B Toca W H BT H
W P IR BCNA=(ton—B-Tccn) /E[t] - MRAEIE
A FH AR 43 A SR 11 B AL A% B 75 0 A2 1 2% 12,
AR X I B IR YRR 3 AT, nE(9). EONTHI
RIFEIN B SILBTHNL 2 EON X, X 1A F,

TEAE S5 60 33 I 2558 R 5N — Lz, 153
X REZ 53 A e in 0 (10)

/\k
P(X'=k) =3¢ k=01,
) _ fon —B—Toca _ (ton — B —Tcoa) My ©)
o E[tc] - A+ Ap
P(X=0)=0
P(X=k =P(X' =k—1) ,k—1,2,-~} (10)

Zrb, CEINFIN,, Ho BB RIARN ZIEE N
N, ONW I ANEZ 2t ORI R EL, Wk(11).
EON W BEH5 B D422 N IS (11 35 i ZE A 2 ¢, Fl B
A, na(12)
Pyp (tony/B)

ZP =i [1- (1= Poca)'],

0<B§ton_TCCA
0, ton — TCCA < B < ton

ZP =i]) (11— Peca) ™
j=1

- Peea {Teea + (5 — DE[t]},
0< ﬁ S ton - TCCA (12)

(2) M B RA R S TE T RS . wAOLS
BLEE I 2, RS FFRLE A Ao WA HT
LBTHIONFI A0 (8 Mt B, HAER 40 T8]
EE ZIMETE AL T IRRES . TR (D) /& 2R (1) A
X (12)ATHER

Fiton—B-a<Toca, NONF IS A AN 58 B —
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IRLBT, RIEW A TCIELE AT R & 1 A 56 i (5 1
AN

Fito— BT, TEONFE R E A 7] §E 58
WLBT . 7E LA R 46 i O N 43 s 7] Py 1 Th 42 A A
HIEPp(toyB-,0); HHia, KPg(tey, 8-a,0)H
HIEE, 132055 B RIAR ZEE TR, BRI
MR (13)

ton—B—Tcoca
/" $o(0) Pt (fon—B—a,0) dar,
0

B <ton — Toca
07t0n - TCCA < 5 < ton

})SB (tom 5) =

(13)

b 5540, A I ZIUE TE RS I BT N5 IE

(-T2 N5 (14) o FEL5 € alff, B I8 B oA

55 L BTRIN 9 2% REAR 2 0 B Tl B NP 2 I 38 4 ik

BT b [ B A T BE Y o BUE R N A MR, 19 3 i
Yk

=<onm

ton—B—Tcca
DsB (tona 6) = /0 fb(a)

“la+ D (ton — B — ,0)]da
0< B <ton — Toca (14)

LA BB (1) (2) AR IE L, & A2 24 AT ARIR
JE TN T 3 N A5 TE A2 an X (15)
pPsB (tonaﬁ) + (1 - P)PbF (tOan))
P@ (tomﬂ) - 0 S/B Ston_TCCA (15)
0, ton — TCCA < ﬁ < Tpr
[FIREHE, B 7E 25 I PRAR A 0 R D)3 N A5 3 1T
A TSI SE RS (16)
Ms (tomﬁ) = stB (tomﬁ) + (1 - p)D&,F (tonaﬁ) P
0 < B <ton — Teca (16)
MR (11) T LIS 3], 78 2 BRI B3 %
T k2R an =X (17)
o ]-*Ps(ton;ﬂ)a Ogﬂgton*TCCA
R (ton’ 5) B {17 ton - TCCA < ﬁ < TDL
(17)
AL FARIR A I T e N R, s BT —
MRIRFHON R 4k B2l N, M Tk
FET — A W0 2121k, B3R AR NE
8. AE 5 SARIR S I FE R T ), nat(18)

Dl (ton) = Z |:Z'TDL + J]\fs((tton;(()))) []- - -Ps (t0n7 O)V
i=0 S on»
- Py (ton, 0) (18)

5 FEAE b 55 6 2 1 I 221 B 7E AR BIR A 314 AN AN AE
Ja SRR A I N SIS B0, P E R NN SE
:(19)

M (tonyﬂ) + [1 - b (tomﬂ)]
[Tor, — B+ D (ton)] s
0 < B <ton—Tcca
Tor — B+ D1 (ton), ton — Toca < B < Tor
(19)
BOMD S5 ALAE — N PRHIR ) /A P 1) BIA B 221 A
RN f,(8), I T S ik i 2 i A BE U,
A3 B DRXALH X B RSP SE, in3(20). 35
AR T2 ONT DK k%, w=Xi(21)

ToL

Fo(B)D (ton, 5) A (20)

0

T - ton
PS (ton) = DLTDL

D (tona ﬁ) =

Da (ton) =

4 MEeiEh

AR I I BV ASE R EE 43 B RN SR AR B FLR
B UE AN AR G S LS I PERE . WA SN
ONE R/ E Nt FHLHIONE DHIURE A
tonp, ONTE I TE(S 18 BATFE L N plt 2644 T BB Y
R ME I (22), Hdt, e HHLH FTON
SEIS R0 _ERRAE, AHERAMREE ¢ 00 m=Tpr,

tOH
min (p ,tonpm> (22)
L—p

ZH MR UER PSR AT I R, B
BUF, B SE B AL R, Ay=200,
T =0.064, Tec4=0.000079, p€[0.1, 0.8]; FHE K
Ml 25 BTATE — AR AR A HARS K N 38 50 4 A, G
{(23)

fp(ﬁ) = %30 < B <Tpr, (23)
DL

(1) FE ML 5 FALHT (ON B 11 4E K B [A] o R
W) B IE R IhREERE L . AU E: to,=
0.028k,,;=0.03, t,,,=0.02 H.t o, =Tpr, FLILAEA
ST LA RIEAR )&, WEARE 5. ARGl
ONTH HHKEEAAS, 7 Rel 78 73 A {8 -5 1 B
A RIER(22), Hp=1/3~0.330F, HiHLl
ONHE MK EFIE%T0.03, HEESt,,1=0.031
G — 8. B2 7E p~0.33 ML, &
ERAMESZHOEIMA K. Htyy=0.02H1¢,,=
0.03%5 R . AL R T IR BB, ThFEH
FTABEEE BT ERN, FEBEN, PN
BRI ONIRAS S [ AT DL B -P 3 I 4E,  (H 22
THFEE Z AR . HHt,,=0.0281t,,,=0.0245 F - i
AP 1) Bof 0 [ 5 0 AT 8 v 1 PR, AR 44
TAEGNLH]; 1Ep=0.72 JG/INE F T+ 1) R F 2 ONH
C1P e 2] 5 pRHR S JARI S . BB Dh REBE 15 1 S
P2 FE R IO B2 i
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(2)FE ML 5B AL (ON B 1 4E K i [A] 45 R
i) I 2E S ThAEMERE LL s . S E : ¢,,=0.03,
tonp:O'027 tollpm:tonl’ FRAG AR 43 BT A7 B 45 B
AwyE, wEeFET. WEA(22), Hp>1/3=
0.330F, FHLHIONE H K ZFHMEME S Tt npm
5t,,=0.03EGHLHIPERE— 8. KL HALH] ih 2k
1Ep~0.33MH s BB HT o5, AT S B 5540k
B 9. SEBRINEE A [A) I 18] B A5 0 BT R A
A, BI400.1~0.8251k; &b B A2 IR 45 i = 2R,
B P BI SE N T Do £ E FHAE ML, ONT
O R ERON B K, 7S 5 Z I P E /)
TD,... HENHIONE D E, HILESEAE

LR PR 7 RER . A RAIHALE, ONT HFEfEE
0.025 : —
R ZDRX t,,,=0.02(4#7)
0.020
% 0015 F\h\k *”,ﬁ,_.—a
g 0.010 =5 T TR
= I~
= 0.005 L B
g « 1E4DRX t,,=0.02({/i ¥1)
T o [
> fk X 1o, =0.03(1ii
~0.005 F K UDRX fom=0.02(5H7)
« AYDRX t,=0.02(ff &)

-0.010
0.1 0.2 0.3 04 0.5 0.6 0.7 0.8

(EREE S s

Pl 4 A GEHLI BT (ONB I 4K Bt ) G B 1) ) 1y
I IEPERE LA, 2T 3((20)

0.8
0.7
'\\
LA

0.6 AR SR S S S S
M 0.5 S
= 04 >
= N
R 0.3 | (64DRX t,,=0.02 Y

0.2 |~ -145DRX #,,=0.03 \

0.1 o AHEDRX f,=0.02(/3 ) \-g

0 4 AUDRX to=0.02(ffj L) =oomrms

0.1 0.2 03 0.4 05 0.6 0.7 0.8
{5 R

&1 5 GeH L 15 B L (ONET 1142 K ) T2 B )

IREMERE LR, BT R(21)

0.020 f-- & DRX t,~0.02(%#7)
« AXDRX t,=0.02(1i 1)
0.018 |— f%iDRX t =0.03(4#7)
_~ » fEZiDRX t, =0.03({}i %)
= 0.016 | . ZXDRX t,=0.02(5171)5
e H%DRX 1, =0.03(4H7) E &3
E 0.014 R :
z " N
E‘_ N
©0.012 A
> KXDRX t,=0.02(fi )5
0.010 §7 oL sinRX 4, —0.03(7%) B A4

0.1 02 03 04 05 0.6 0.7 08
FEEE |5

B 6 FEGtL -5 H LA (ONE 11 ZE K He ] 5 FR 1)) i
WaEERE, 2T 3(20)

SHE 43 4
0.66
— - f£%iDRX t,=0.03
0.64 -e- ADRX t,=0.02(5#7)
0.62 \\ . 4 AXDRX t,=0.02({i K)
N 0.60 ¥ — AYDRX t,=0.02(4Hi &
e TN i) S HE4DRX £,=0.03
g 0.58 \ | MEGHS
=
\
0.56 B X\
(50 N T M. SR SRR S
0.52

0.1 0.2 0.3 04 05 0.6 0.7 0.8
(it R

1 7 f SeH L) SR (ON B LA K T 4 B

ket AR, T R(21)

BCFERE FIE N, BELE A IR EOR AT R
ZIEZHRE R . MEK6RIET, pfE0.1~0.8%81k.
% D,ax=0.016, fEGHLHIONE [11580.03, 4 fe
WEFTA p NP ZE/NF0.016 I ER, ThEER -+
H0.5238. FHLHEIONE H7E0.0250.032 8] H & M
A, PRI RELE 4N T0.016, IR T 1Ep N
0.1~0.4F KF0.5238, #£0.4~0.8%:F0.5238, I
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