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110 THE ACCESS DEVICE GENERATES THE DCI. AND THE DCI INCLUDES
| oo AN UPLINK SUBFRAMES SCHEDULING INDICATION; THE UPLINK

‘ SUBFRAMES SCHEDULING INDICATION IS USED FOR INDICATING
TO SCHEDULE TWO UPLINK SUBFRAMES TO TRANSMIT DATA; THE

DCI ALSO INCLUDES A FIRST NDI AND A SECOND NDI, WHEREIN.
A _EATF BB HARCQHS £ 46 % {4 4 2 THE FIRST NDI AND THE SECOND NDI ARE USED TO INDICATE THE
A A NDI VALUES OF THE HARQ CHANNELS OF THE TWO UPLINK
SUBFRAMES RESPECTIVELY; OR. THE DCI ALSO INCLUDES A THIRD
NDI, WHEREIN, THE THIRD NDI I$ USED TO INDICATE THAT THE
USER DEVICE RETRANSMITS DATA OR TRANSMITS NEW DATA IN

BOTH OF THE HARQ CHANNELS OF THE TWO UPLINK SUBFRAMES.
L1 120 THE ACCESS DEVICE TRANSMITS THE DCI TO THE USER DEVICE

BAGEE N P H I TS

B1 /A1

(57) Abstract: A resource scheduling method, a data transmission method, a device, and a system are provided in the present inven -
tion. If an access device needs to schedule two uplink subframes to transmit data by one downlink subframe simultaneously, the ac-
cess device can transmit Downlink Control Information (DCI) to a user device. The DCI includes an uplink subframe scheduling in -
dication for indicating to schedule two uplink subframes to transmit data. If the DCI also includes a first New Data Indication (NDI)
and a second NDI, the first NDI and the second NDI are used to indicate the NDI values of the Hybrid Automatic Repeat Request
(HARQ) channels of the two uplink subframes respectively, or, the DCI also includes a third NDI, the third NDI is used to indicate
that the user device retransmits data or transmits new data in both of the HARQ channels of the two uplink subframes. Based on the
indication mechanism, the access device can realize that the data transmission modes of the HARQ channels of the two uplink sub -
frames are indicated to the user device by one piece of DCI, at the same time, it is beneficial to reduce the wastage of the Physical
Downlink Control Channel (PDCCH) resource mostly.

G7) THE: —F IR B R B I R AT R G . BN WA TR IET — A A7 M ] B R A
TR BAE, WAl P& RIE DCL %1% DCLES F T-4a 1 FE W _EAT i S EUE 10 A7 T i
FF38oR, 253% DCLiB A4 55 — NDI 145 — NDI, %45 — NDI 155 — NDI 4> %) 381 FR A EAT Wi
HARQ JBIE ) NDIEUE, 2%, 1Z M ATH6E B85 = NDI, %5 = NDI | T H A & Eizm A LT+
M HARQ LJ‘E%‘BE%%’&’}E&%%J%M&% BT S, AR SAIEE 4 DO RSB H P e
HH A AT T A HARQ IEIE FEUR 720, [FIRTIEH T R o] fei /b Xt PDCCH %R HITH #E
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RRPRE T ke BB AT ik BoE B Fe B

FARAR IR

KK B 7 BBAZBAATIR, 45 8] 3 B RAR LT ik Fa i A i oy iR Bk &
G
BExHER

BT, Z£K#EJH* (LTE, Long Term Evolution) R4 LT _ETF4-FM
FEQ AR KX A, TRBREW L TATERILX A4k 1 7.

# 1
A Downlink-to-Uplink Switch-point periodicity F 4 ( Subframe number )
011 2 31415161718 9
fLE 5
0 5 ms D|S{U|jU(U|D|S|U|U|U
1 5 ms D|sS|{U|U|D|D|S|{U|[U|D
) 5 ms D|S|{U|D|D|D|S|{U|(D|D
3 10 ms D|sSs|{U|U|U|D|D|(D|D|D
4 10 ms D|(s|U|U|ID|D|D|D|D|D
5 10 ms D|(sS|U|D|(D|D|(D|D|D|D
6 5 ms D|sSs|{U|U|U|D|S|{U|[U|D

A1 ¥PTHT 7A L FATBRLX A, £BK 0 F DL: UL=1: 3, B0
T &9 LA7F M (Uplink Subframe ) % F F47-F M (Downlink Subframe ) ELpbA5]
PLAR KA.

AHARIFFTH EATF ARG AR D), ) ELTERLOT, BAKE
T e %&k*ATﬁ%Wﬂﬁﬂ A EATT 0L, 8RR EAR &l i T
74z #|42i& (PDCCH, Physical downlink control channel ) &KX, dﬂﬂ’”PDCCH
g ﬁﬂlﬁf’“i%, B, SefT I —ATF A7 WU B8 B A AT 0L A

ARV S PDCCHA R 69 H 42, b2 — AN AEFAAIFAT 5 69 AL
i%ﬂ*

AK R RAEGG TR BTy R Fe i A Ty R REF R R, AHEER—
AINSTFATF WA AA LATF Mg F e, AT fgi v < PDCCH 7R 69 74 4£.,

AK NG — 7 @PRAE—AF TR E T &, T vd s
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© PR R ETATIESME &, b, AT FATIE4E & @8 LATF WA
AT, PP LATTWORE ST A TR AR AT T, AT
AT HE BiE 5% —# 4 4E48 ~NDIA= % —NDI, £+, Ffik% —NDIF=%
ZNDI& 3] A T 487 ik A~ _EAT-F P64 R4 A 30 T 4535 K HARQ:A i #9NDI
BAE; A, PTE TATE4ME &L @45 =NDI, £+, AT % =NDIA T8
TR P X &S TR P A _EATF WA HARQ:E 18 AR & 4% 25 38 K ARE #r 7 44
¥,

AL PG F — 7 MR —FP R Tk, T @i

B P REBPCR AR SN TATESMEE, L, T TATE4E &6
S LATFOOREAS T, ARk EAT T WORE R A T AR A RA _BAT T i
B

TR F AT 445 &L 68 5% —H I 48 ~NDIF= % —NDI, Frid % —
NDIF= % —NDI4 7] A F 48 7 Fr ik #§ /> _EAT-F P69 R4A A 2h T4537 KL HARQA
HEENDIRAEL, NARIE P L % —NDIA= % —NDIFT 48 = 6gNDIBAL, 2Pk A~
AT M HARQ:E 18 F 44 H 48 A% 37 403 ;

KA,

E PR T AT 645 B 4% ZNDI, Frid % =NDIA T4 Pk
G EFTEAA_LATT M6 HARQA 18 AR 44 448 KA AT 448, N PTiE 7
A EATF I HARQ:E 38 AR F A5 548 AR 437 4045 .

AL PG 5B —Fr mERBE—FPENK S, T Qs

R &K %%

Frid &A%, ATETIMAERKGR FIREGEETITEREE, £F, A7
HFATIEHE & A LA FHURA AT, ik EAT T WORESR = A T4 TR A
A LAT T W A3, PRk TATIE41ME L 04 % —# HIEF T~ NDIA % —
NDI, £, Pk —NDIF=% —NDI& 3| F T 457 ATk 8 A _EATF Pl 6 i o
A %) 455 KHARQ:®E # 49 NDIFRAE; 34, Frid TAAHEHMEEL 4% =
NDI, 3+, Frit % ZNDLA T 48 7 FTiL f] P iR &£ PTiE B A _EAT-T M 69 HARQ
i 38 AR B A SR AL AT S

AE PG 5B —Tr MR R PR, T L4E:

4
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BKE, AT R REENCR ABENREN TAEEEE, £, FrAT
ATIE4ME & &8 LAT T WORAE I8 =, ATk EAT-FWURESR = A T3~ A EAA
AT WU S S

KA E, BT EE TATE RS &8 645 —# 3 IE48 7~ NDIF= 5 —NDI
B, Frid % —NDIF=% ZNDI4 A K T8RP iE A LAT T ey RE A sh 4%
7 KR HARQ:A i ¢gNDIBAE, M ARHE BT L 5 —NDIA= % —NDIFT 45 7 69 NDIE
{8, EFTEAA AT T M HARQME i 15 548 AL AT 8038, R, AL
TFATAE%ME &L 4% ZNDIR, Frid % =NDIA T87 Ak A P ik &2 ATk
A EATF M9 HARQ:E 18 AR F 15 4048 AME 37 5048, W EPTE A E4T-F
&9 HARQ:E 18 AR F 4 038 AR I H7 48095 .

KK P A — 7 mARE—AFBAE A4k, T 045

do bR A BT AR 61X &

EERGBRFEF, BAKEEEBLATAAFMEEEAANS L7
F g Hr A, N T@ A P X&KL EDCL, E, ZDCIa4S A T TRAEN
A EATF WA S 4038 09 _EATFWUR A T, £ ZDCIE &4 % —NDIA= 5 —
NDI, %% —NDIF=% —NDI4 5| A T 48~ L& /4~ _EA7F W49 HARQ:E 1 49
NDIBE, 2K, & FATIESME &L @85 ZNDI, # % =ZNDIA TH~AF &
FAZAA AT T BAHARQ:E 38 AR & 45 2038 KA T 848, AL T k3B =oAL
%), HENRGB L —FDCHUET EIE A PR &4 7 H A&/~ EAT-TBEIHARQ
GBI X (WA IR EELIE ), RIS AT AT 4R D 5t
PDCCH# & ¢4 7 #£.
P B 5.9

AT LR AR R ZEG AT, T ot Lapid e &
AE R G W B AE B A2, B ik, T @4GiE T 6 I AR KK B8R 49—
B 2], ST AL ERAAR R, ERATEAEMZHGITRT, &
T AARIE X Sk I B 3RAF A 6 A

B 1 A AR B 2 3651 3R 0 — A TR B 7 ik 6 IR T E

B 24 AR B SR B3R B — AP B4 i 7 R G AR T B A

B 3H AR I EAB R —Fr ENR S M T R
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B 4-ah A& B R RAEG—F R P& sEm~E R,

B 4-bh K& B F )R 75 —FF R PR G T EE;

B 54 AL B SR R AR — AP AR T EH .

B LT X

KK PR T A PRAE TR B T ik Fe S A o R RR & A R 4

HAE ARSI AT EIFHILIE AL B 7K, T & 4Eo RE I 6] F
A B, A AL B SRR AR & zJT/%i%i LML, BR, FTHE
89 SKAEBA AR B —3[ 504 5L 36451, %%+%%lﬁ%$i%¢
G KA, RATIRZ B HARA Eoﬂﬁ‘ﬁiﬂi@ M7 S BT T PTIRAF 69 T A £
W26 4], AR S BT AL AR AGTCE.

AE PG B AAFER PR EAMB FHRIE “F—", B “F
:f“”@”#(%%ﬁﬁJﬁﬂffﬁwMMWW%,%xwm%@gﬁkﬁ
WA R AEE R G RREIAE A BB EELFE LT TALSE, AEXE
Fb 3K 649 R 6 F BB e B ATR T X 2 B 7 69 3 E N 4534 64 AR 3k 2L 9
R K6, BI, RiE “@iE” Fo “BR” ARG EM TR, SBET
BETHME OL, VAL — R BTN, FiE, R4, FaRikéEdER
SCTRTF AR 5T, MR QIEHA Rk g Rt Faksbidfz, Fik, S
KXEGEHGETEA,

VAT i 52540 4 B AT R 4R

BRI 6 R, KK B EAA) FTARENRE RIS T RIA P& KN
Aty AR, MENIRGAE TR M & TREA TE 695 #R. A2 B Ao ™

& T
Aw

N
%—&

=

9

R %mfﬁﬁ%T A I AR B IENIR S A T 45 IR UEE R A
i#1% 2% (UMTS, Universal Mobile Telecommunications System ) [& 37 25 4%
A M (E-UTRAN, Evolved UMTS Territorial Radio Access Network ) # #4977 it
sk (eNodeB). KAE#sk (HeNB) s He KA ag sk,

T @ S IR A0 R R AT A
KK B FRAR T ikt — A6, TUA@IE: @ F F X&KL T A4
42 8. (DCI, Downlink Control Information ), % F 4732443 & &4 LATF Wi
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s
T, % EATTWOREAR A T T REEAA BT T oA AR, 7T AT
?,11@/3\ —# 448357 (NDI, New Date Indication) #=% — NDI, H
% % — NDI #2% = NDI 45| Al T4+ L& BA LT F W e RE ash T4
;& (HARQ, Hybrid Automatic Repeat Request ) i i &) NDI BME; A&, %
ATHEHME &L 045 = NDI, ¥, %5 = NDI Al T3+ Lk A P&

J—_uﬁﬁ A~ _EATF W69 HARQ 18 38 A7 E 45 238 R ARME #r 3 2045 .

BILA 1, —FrE4) 649 LI BT VA 6,35

110, #ENEEE R TATHEHE

E—FERAGET, —A Rl s g —AFF Maett, 45)4e AN K534
JELEL 0. Bobb 1 ALtk 2 F ETFAT T Mifb X A . AR THRE, KL EH#
) o =Tt BBk 0 69 R AR A Berk 0 R, T B b 1 69 R B4R 4 B
b 1R, AL,

Blde, B0 DR (AT IRERRECEV HEAAN LT T MBI 69
), BNRGHEFBL A TATTWE A ERA BT TR, MA
RTFATIE4ME & b, B T4 &b LT AR =, & L7 T
P AG T R TR AT F R S, % AT 0B AR T@IJ&U'UT A
2, TP EAA LT F S 48695t 2 L4772 515 (Ullndex ) BA4;
TATIE4ME &L T @4 % — NDI #2% = NDI, HF, % — NDI #=% = NDI 57\
AR T A= LR A A _EATF M 69 HARQ 81849 NDI a4, H4k#l, HH—
NDI A48 49 NDI B2, 5 &R A695 2 NDI AL (HF, % KA 49 NDI
BAAAT B F % — NDI &f & 69 % _E47-F 149 HARQ i i85 ) 48 (44 NDI I
{EARH “0” RAH “17), WARTIEFA P &E&EZ ETTM4 HARQ B iE
FIEHIE, &5 — NDI A48 769 NDI B, 5 kAt NDI BUAA R,
Eads A p k& AT M6y HARQ @A 3rdeds, ey, 5=
NDI Fi45 65 NDI 348, 5 E4Rx A 693t 2 NDI B8 (3% &% 4 69 NDI RAE
BT 5% = NDI &t 5 649 3% A~ EAT7F W49 HARQ @38 5 ) 48 F) ()40 NDI BRAE AR
A “O” BAAH “17), MEATIHTA P XELEZ LT HARQ @i &/%
¥, £ % = NDI Fr45+ 69 NDI BAt, 5 iR 4695t 5 NDI BAiAg R, &
48T A PR Z LA T P69 HARQ 8 18 44 #3744 .

EE]
IKE

JIIG

*

u\\\

P
%
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KA, H LR TATHEHEERT &4 AT FHRAIE =, LOSHH =
NDI, %% = NDI A T4 P X &£ LR &/~ LATFHi4) HARQ # AR E
M 335 RAE 3 B4, A 7‘7&%, B3% % = NDI & A 1 A teds, BEARKGF
AP k&2 R TTRIAYGZ, 5% = NDI Fids=69 NDIBYA A “1” 0F, RFHH
T Pk & LA EAT T Mg HARQ B E AR EE 448, L% = NDI Af

§7 69 NDI BAEH “0” B, R T487A Fik&E LR AmA LA7-F 049 HARQ

I AE AR, AR,

FERIFR A A, BNEEE R T AT32 415 A 40T 4 ii%ifk&éﬁT 17
12 #1128 DCI0 ( RTHA L CHE KRG DCL). L ¥, FZTAEHMEET O
% — NDI #2 % — NDI, ] i% % — NDI A2 5 — NDI T f¢. 5% & B 1 A~ pbdFfa( %:
R, %— NDI #=/3 % = NDI #n T4 & F AN bddin ). RF, Hix T4
158+ @4% = NDI, MiZ% = NDI TaE A 1 ANessis (54K, % = NDI

6 & A % AN PbdEAT ).

T & VA LTE & %4 6 R A BN,

ELTEA %W, T AP 5Lz RETRSOEL, HAALEEE
o ELAFE 0 TR, BB MUE O R4, XERIEA P @6 Sk g
A,

FNR S R ADCLE T PDCCHA R, DCIH T 46 8- £ F AT 5 R 4B v
A —AUERX—UE# H e 6E &, L+, /PDCCHILA —/ 3 % A ik 4t
#3442 ;L% (CCE, Control Channel Element ).

A% ¥ T KiFHCCEMOFF %% %, PDCCH X 3+ % A& X, #l4JLTF &2
i, £, ﬁU%*/\PDCCHB\Jn/\ﬁ% % CCEZB A%, M % 51 modn=0#)
CCEF 4% 5, HE ¥, iHCCEAR¥%

&2
PDCCH Number of Number of Number of
format CCEs resource-clement PDCCH bits
groups
0 1 9 72
1 2 18 144
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2 4 36 288
3 8 72 576

LAY EAZE 45 i LT 45 (PUSCH, Physical Uplink Shared
Channel ). 4 E474=4|15:& (PUCCH, Physical uplink control channel ). 4
HEAHIENIZE (PRACH, Physical random access channel ) %, 3%, PUCCH
{5 F AR 69 P 5%, PUSCHAL T HA & 18], PUSCHAHE LATIk 54048, A
fEANEE “42-F L HARQ, B TR Y, miXstEeks LB 2 ed B4,
FEAF T T WA AR AR S (CRC, Cyclic Redundancy Check ) #4569 404%
FMaHATELE.

ELTEZ % ¥, 054X #9DCI (DCI0) —#& f TPUSCH#HZ, DCIOi# T
PDCCH/Z K3,

AL FAGIF, EBAKEE R T AT H1Z & ADCIO, 1ZDCI0%)
S EEIN AR L ER N

DCI0ADCI-1A# R A7 Efr—— 1k, HF: “07 AF#KX0, “17 &
T A 1A;

PRI AL — — b4,

log, (Nys (N +1)/2) |

ﬁﬁikﬁ\ﬁaﬁnﬁjhﬁﬁﬁﬁﬁ\ﬁé——( PLAF

‘ n i
st FPUSCHZkIA: NUL hop N & #4s A ki 1 r5 ( )éﬁ'fﬁ;
log, (N"L (N +1)/2) —N’O)
U 2V RBARS W TP ON g RA EAT T B — A
A 1% 64 9 A
st -F 4E B PUSCH:

[0z, (Vi (Vi +1/2)] |
AN PAFRAR EAT T W69 R R 4B

W8 Y B T B e A R A — — 54,

#HAEFE FNDI——1~254F (4% —NDIF=% —NDI, 2, % =NDI);

WA B AYPUSCH 69 4% 4y o B 1 h) oA~ — — 2 L4
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fRIAREAZ 5 IEIRA L ——3 4%,

7% 3] 5 Ulindex——23b4%; (iZFEEF B IAETDD L TFATHL0);

TATRELE | —2edF (S EE T B ILAETDD E FATE1-6 );

1518 i 487 (CQI, Channel Quality Indicator) ## K ——14%;

4 R DCI049 13 & b 451540 FDCI-1A 69 A B4 Ko ( LIEAEAT i Am 3
DCI-1A#3 A e 4F ), NDCIO 3 7.0 A 2| A 28 A4 Ko F T#ADCI-1A89 A
BT KA

B EERELR F, ARG e Tt A R GG FTATEHE & 086 LTk
515 (Ullndex ) #9BUA, k487 L2 F R o8 EAA AT,

#l4, % UlIndex = 11 (MSB=1, LSB=1) i, 4§+ H 7 && EntkF Hife
n+7-F WAL Sy AT R

4 Ullndex=10 (MSB=1, LSB=0) i, #§57/H P X&Entk-F Wiitdr E4T
I,

4 Ullndex=01 (MSB=0, LSB=1) i, 8+ F K& Ent7T Wik LA
I,

HF, ka2 #X3GPP ( The 3rd Generation Partnership Project, 2% = X4
VEAKAETR] ) TS 36.213 v9.3.0% #9Table 8-2 k for TDD configurations 0-6, n&
T HATF M.

T EAG AT B %, T R3PT .

* 3
A (UL Grant) EAAEAR
B (UL InitTans ) TAT A%
BESF 1 1A 1B
PE S 2t 2A 2B
PEHF 3 3A 3B
T M5 0 1 2 | 3 4 5 6 7 8 9
FHER D S |U| U U D S U U U
4T Harq #4825 0 1 2 3 4 5
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_9_
MEIT A H, Blde, FW5 4265 LA7F W5 69 LT Harqit £2 5 (Bp
Harqi# i85 ) A0, FW5 4369 LATF W ey LATHarqit 425 4 1; F 05
ATy AT F WA 69 _EATHarqi#E A2 5 A3, A ERdE,

B = —

FENKEAEIAF MO0 ) A T LDCIO, &%, Ullndex=11(MSB=1, LSB=1),
| TWF?X%J:’EIB (F AT 7)) 45 LATHIE.

WEY= =

FENEKELE2ACFP0)Z T L DCIO, £, Ullndex=10( MSB=1, LSB=0 ),
l T)ﬂFm%EzB (FMi4) 1o EATHIE.

W=

é%)\uéﬁm( F#i0) & T £ DCIO, £+, Ullndex=01( MSB=0,LSB=1 ),
W 487 A PR & 3B (FM7) 1 EATEIE.

FEEFRER P, BEANKESE BTN TAAFWAE2N A MAT, L4
RAGDCIOF @44 Ulindex 69 BAELT 4 “117, AG A F X &48= L R B8 B 7
A~ EATF ML

120, FENRXEGF P k&L EE T AE41E 8.

EETREAF, BARETAERELR FAAEAEEZE, BEBiTREGA
PiX&EFZTATIERME S, R#E, BARENT—0A R—iLBiL REG H
P k& KA TATIERE &, Bp iR TATIR 412 & 094 AL i FIRT F 46 E
—AL K I,

MRLHY, PR TTRENCR A BEAGRE I TATIEEME &, Z TATE S
B 6.4 FATF BB A T, % EAT-FWOR A R T4 R f%/\,l:w%fl’ﬁ%
W AAE;, % TATESME &L @8 H % —NDIF=% =NDI, H ¥, % —NDIf=
% ZNDI4 7| Al T 48 7 L B A EATF P49 HARQ:E # 69 NDIFRAE, R A 7K
& 7T 3B % —NDIA= 5 —NDIFF 45 T~ ¢9NDIBA, £ HEA_EATF M 9 HARQE
HEERIERERAEIE, E, FRTAAEREELE Q4SS ZNDI, WA F
E & A _EATF 6 HARQIB 38 &A% #r 37 S0 38 R AT T A5 4038,

e, A PR A5 he T B AL AT IR RN AR T AT AE 8, R4 L3 eg 4R
*1% ¥
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—lo—

w BT, REHRAFEANREEE B LN TATTME EAEAN 7T
WSS S E, W T A RIS A Fik& K% DCL, E¥, # DCI a4 F T4=
P E A _EATTF WA S 4B 69 _EAT-F W04, 1% DCI £ &4 % — NDI
Fe % —NDI, i% % — NDI #= % — NDI 45| F] T 48 = L& A A~ E47-F ¥l 49 HARQ
i#ih a9 NDI BE, 3, & TATE4ME &L 60.4% = NDI, %% = NDI A T 4%
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