2002-0019334

(19) (KR)
(12) (A)
(51) Int.ClL 7 (11) 2002-0019334
HO4L 12/56 (43) 2002 03 12
(21) 10-2000-0052513
(22) 2000 09 05
(71)
136-1
(72)
1 278-2417 2
(74)
(54) 2/3
1.
2/3
2.
ARQ /, , ARQ / (Error Handling)
3.
(Hybrid)’ (ARQ) / , (Physical Layer)

(Radio Frame)
1



(CRC)

4a

Hybrid ARQ / , IMT—2000,

4a 4c

5a b5b

100 : (MS) 200 :

300 :

epeat for reQuest) /
Handling)

(CRC)

, MAC, RLC

: ARQ

2

(Hybrid)

2002-0019334

IMT —2000(International Mobile Telecommuni

cation), UMTS(Universal Mobile Telecommunication Service)
(ARQ : Automatic R

(Error



2002-0019334

: (ARQ)
(ARQ)
AR
Q
, ARQ ,
(Throughput) . ,
ARQ (FEC : Forward Error Correction Coding) ,
ARQ(Hybrid ARQ)
ARQ(Hybrid ARQ) .

, (QoS : Quality of Service) (Coding Rat
e)( , Convolutional Coding No Coding, Rate 1/2, Rate 1/3 )

, , (Coding
Rate) . (Coding Rate) (T
hroughput) ,

, (Buffer) ,
(Combining) ., (Coding Rate) (High Cod
ing Rate) , (Coding Rate)

(code combining, maximal ratio combining) .

, (Convolutional Coding Rate) 1/4 (Mother Code) , (p
uncturing) (Coding Rate) 8/9, 2/3, 1/4 (Coding Rate) , "RC
PC(Rate Compatible Punctured Convolutional)"

, (Turbo Code) (puncturing) " RCPT (Rate Compatible Punctur
ed Turbo)" . , (Coding Rate) 8/9 ,
(Version) ver(0) , CRC(Cyclic Redundancy Check)
. , (Coding Rate) 2/3 ,
ver(1) . , ver(0) ver(1) ,
(Decoding) CRC . CRC
ver(n) ver(n—a)(0< an)
, ver(n) ver(n—a)
(Decoding) , CRC (Layer)
) ver(n—a) , CRC
, ARQ(Hybrid ARQ) (Packet)



2002-0019334

1
1 , (100) , (UTRAN : UM
TS Terrestrial Radio Access Network)(200) ( , GSM—MAP(Global Sy
stem for Mobile tion—Mobile Application Part) core network)(300) . ,
(hybrid) ARQ / (100) (200) ,
1 , (Control Plane)( ) ,
2a (Physical Layer), MAC(Medium Access Control), RLC(Radio Link Contro
1), RRC(Radio Resource Control), CC(Call Control), MM(Mobile Management) (Prot
ocol Stack) , (User Plane)( )
, 2b (Physical Layer), MAC, RLC, PDCP, BMC (Prot
ocol Stack)
, (Link control) RLC (RLC Pr

otocol Entity)

(Physical Layer)

3
, ) UTRAN
, 2(Layer 2) RLC (RLC Protocol Entity) (
High Layer) (Packet Data) .RLC
, RLC SDU(Radio Link Control Service Data Unit)
, RLC SDU RLC RLC PU(Payload Unit) . RLC
PU (Header) (Data) , (Length Indicator)
RLC PU SN(Sequence Number)
, RLC RLC PU RLC PDU(Protocol Data Unit) MAC
RLC PDU RLC PU , RLC PDU MAC SDU
, MAC RLC MAC SDU(=RLC PDU) , MAC SDU
MAC MAC MAC PDU , (Physical Layer)
MAC PDU (TB : Transport Block)
, (Physical Layer) (TB=MAC PDU) , (TB)
CRC . , (Multiplexing), (Interleaving) (Coding)

(Radio Frame)

RTRAN



, (Physical Layer)

(Demultiplexing), (De—interleaving) (Decoding) , CRC , CRC
. (TB) MAC , (TB) MAC PD
U

, (Physical Layer) MAC PDU(=Transport Block) MAC MAC
PDU MAC , MAC SDU , MAC RLC MAC
SDU , MAC SDU RLC PDU

, MAC RLC PDU(=MAC SDU) RLC RLC PDU
RLC PU . ,  PU PU , PU (High L
ayer) RLC SDU RLC SDU (High Layer)
, SAP SAP (Primitive)
, (Packet Data) ,
(Link Control) RLC , (Link Control)
(High Layer) (Packet Data) RLC
, MAC ,
, (Packet Data) (Radio Frame) ,
, (Radio Frame) (Dec
oding) , CRC , CRC (OK) MAC , M
AC RLC
, RLC RLC PDU RLC ( , inval
id sequence number, invalid length indicator ) , (High Layer)
, (ACK) . ACK PU SN
, RLC RLC PDU RLC ,
RLC (Reset)

, , (Physical Layer) (Radio Frame) (Dec
oding) , CRC ,CRC OK (Physical Layer) (Radio F
rame) MAC , , RLC

RLC PDU , PU SN PU
, (Timer) , (Timer) (Expire) ,
, RLC PU RRC
RLC

, (Link Control)

(Packet Data) ARQ /

(Radio Frame) (Buffer) , (Radio Frame) (Decoding) , CRC
(Check) , CRC (OK) (High Layer) (Buffer)

(Radio Frame)

2002-0019334



(Clear) , CRC (FIAL) ,
(Buffer) (Radio Frame) (Combine) ,
ARQ /
ARQ / (Physical Layer)
/ (Error Handling)
ARQ /’
(Error Handling)
(Hybrid) | (ARQ) /
al Layer) , (Radio Frame)
1 ;
(CRC)
3
(Hybrid) (ARQ) /
, (Hybrid) (ARQ) /
: (CRC) , (

(Physical Layer) MAC(Medium Access Control)

) , (Link Control)
(Hybrid) (ARQ) /
, (Hybrid) (ARQ) /
, MAC(Medium Access Control) (Physical Layer)
( MAC-—DataStatus—Ind)
Control) (Fail)

2002-0019334

(Radio Frame)

(Decoding) CRC
: ARQ
, ARQ /
, (Physic
(CROC) 2 ; 2

(Error Handling)
Phy—DataStatus—Ind)
(CRC) (

(Error Handling)
(Fail)
, RLC(Radio Link
, (Link Control)



2002-0019334

(Hybrid) (ARQ) /
, (Hybrid) (ARQ) / (Error Handling)
, RLC PU(Radio Link Control Payload Unit, RLC PU ) (Checksum) ,
(Checksum) RLC PU ,
(Link Control) RLC (CRC) RLC PU
RLC PU SN(Sequence N
umber)
(Hybrid) (ARQ) /
, (Link Control) RLC(Radio Link Contro
l, RLC ) RLC RLC PDU(Radio Link Con
trol Protocol Data Unit, MAC SDU(Medium Access Control Service Data Unit) )
MAC(Medium Access Control, MAC ) 1 ; MAC MAC
MAC SDU MAC MAC PDU( )
2 ; (MAC PDU) (Radio Fram
e) 3
(Hybrid) (ARQ) /
, (Radio Frame) ,
1 ; 1 ,
(MAC PDU )
(MAC PDU(Medium Access Control Protocol Data Unit) )
(CRC) 2 ; 2 , (OK) MAC(Medium Ac
cess Control, MAC ) , MAC
3 ; MAC (MAC PD
U) MAC , MAC SDU(Medium Access Control Service Data Unit, RLC PDU((Radio Link
Control Protocol Data Unit) ) RLC(Radio Link Control, RLC )
) RLC 4 ; RLC
MAC RLC PDU RLC PU(Radio Link Control Payload Unit)
RLC PU (Checksum) 5 ; 5 , (OK)
RLC PU RLC SDU (High Layer) 6
(Hybrid) (ARQ) / .
(Link Control) RLC(Radio Link Control, RLC ) RLC
RLC PDU(Radio Link Control Protocol Data Unit, MAC
SDU(Medium Access Control Service Data Unit) ) MAC(Medium Access Control,
MAC ) 1 ; MAC MAC MAC SDU
MAC MAC PDU( ) 2 ;
(MAC PDU) (Radio Frame)
3



2002-0019334

(Hybrid) (ARQ) / .
(Radio Frame) ,
1 ; 1 .
(MAC PDU ) (MAC PD
U(Medium Access Control Protocol Data Unit) ) (CROC) 2 ;
2 , (OK) MAC(Medium Access Control, MAC
) : MAC
3 ; MAC (MAC PDU) MAC ,
MAC SDU(Medium Access Control Service Data Unit, RLC PDU((Radio Link Control Protocol Data Unit)
) RLC(Radio Link Control, RLC ) ,
RLC 4 ; RLC MAC
RLC PDU RLC PU(Radio Link Control Payload Unit) RLC PU (C
hecksum) 5 ; 5 , (OK) RLC PU RLC SDU
(High Layer) 6
ARQ / , ARQ / (Physica Layer),
MAC , RLC (Error Handling)
1
, (Control Plane) (User Plane)
(Protocol Stack) 2
(Packet Data) ARQ / , ARQ /
(Error Handling) ,
, (Physica Layer) (Radio Frame Combining) (Ph
ysical Data Buffer)
, ARQ / (Error Handling) , (Physical Layer)
MAC
, ARQ / (Error Handling) , MAC RLC
, ARQ / (Error Handling) , RLC PU (Che
cksum)

ARQ /



) (Physical Layer)
(Physical Data Buffer)

ARQ / :
LC PDU RLC PDU

(Buffer)

' ARQ /
ysical Layer) MAC

(Link Control) ,

C (FAIL)
(Fail)
(Delay) . ,
(Primitive)
rimitive) " Phy—DataStatus—Ind" ,

, ARQ /
RLC

(Physical Layer) MAC
, MAC

(Primitive)

2002-0019334

(Radio Frame Combining)

RLC PDU
(Combining)

, RLC PDU , R

(Combining Buffer)

(Error Handling)

(Primitive)

(Radio Frame)
(High Layer)
ARQ /
(Physical Layer)

(Link Control)

(Error Handling)
(Primitive)

(Physical Layer)

, RLC

(Link Control)

ve) " MAC-DataStatus—Ind" ,

' ARQ /
(Checksum)

ARQ /
RLC PU SN

, (Link Control)

(Link Control)

(Error Handling)

, RLC PU

, RLC

e) RLC PU SN ,

LC PU . ,
(Fail) RLC PU
ble)

(Checksum)
RLC PU
LC PU SN ,

RLC PU

CRC  (Fail)

RLC PU

, RLC

RLC PU

, (Ph
, CRC CR
, CRC
MAC CRC
y (P
, MAC
(Primitive)
(Fail)
(Fail)
) (Primiti
, RLC PU
. ,RLC
(Link Control)
(State Variabl
RLC PU SN R
RLC CRC
(State Varia
(Checksum)

, CRC (Fail).



2002-0019334

, 4da 4c
4a 4c , , RLC
(High Layer) (401),
(402).

, (High Layer) , (High Layer)

RLC PDU (403). , RLC PDU MAC SDU
, RLC MAC SDU(=RLC PDU) MAC

ARQ / RCL Tx (Buffer) (404). , MAC SDU MAC
(405).

, MAC MAC SDU MAC MAC PDU (406).
, MAC PDU (TB) . , (MAC PDU)
(407).

, (MAC PDU) (Modulation coding), (Interleaving)
(Radio Frame) (408). , (Radio Frame)
(409).
(403), RLC (High Layer)
, (ACK) (410).
, (ACK) , RLC (ACK)
RLC PDU (Sequence Number) (411). ,
(Sequence Number) (Sequence Number) RLC PDU RLC Tx
(Buffer) (412).
, RLC (413),
RLC PDU(=MAC SDU) (414) RLC PDU(=MAC SDU) MAC
ARQ / RCL Tx (Buffer) (404)
, (High Layer) (401)
, RLC PDU MAC SDU
(410), RLC (High Layer)
(ACK) , (415).

RLC PDU
(Sequence Number)
uffer) (417), RLC PDU
ARQ /

(Sequence Number)
(Sequence Number)
MAC SDU

, RLC
(417). ,
RLCPDU RLCTx (B
MAC SDU MAC
(404)

(418)

RCL Tx (Buffer)

10 -



2002-0019334

(High Layer)

(401)
, b5a b5b
5a b5b , , (Physical Layer)
(Radio Frame) (501), (Radio Frame)
(Radio Frame) (502).
, (Radio Frame) , (Radio Frame)
ARQ / (Physical Layer) (Physical Data Buffer)
(503). , (Physical Layer) (Radio Frame) (Decoding)
(504) (TB) . , (TB) MAC PDU
, (Physical Layer) (TB) CRC (506).
, CRC (OK) , MAC (TB)
(Phy—DataStatus—Ind) MAC , MAC
(507). , (Radio Frame) (Buffer) (Clear) (508).
, MAC MAC PDU( (TB)) MAC , MAC SDU
, MAC SDU RLC PDU . , MAC RLC
(TB) (MAC-DataStatus—Ind) RLC
, RLC (509).
, RLC MAC RLC PDU RLC PU @
10). , RLC PU (Checksum) (511,512).
, RLC PU (Checksum) (OK) , RLC PU RLC SDU
(High Layer) (513).
(502), (Radio Frame) , (Physical Layer)
(Physical Data Buffer) (Radio Frame) (514). ,
(Radio Frame) (Radio Frame) (Combine) (515) (Radio Fr
ame) (Decoding) (516) (TB) , (TB) CRC
(505)
(511,512), RLC PU (Checksum) (Fail) , RLC
RRC (517). , (State Variabl
e) RLC PU SN (518).
(506), (TB) CRC (Fail) , (Physical Layer) MAC
(TB) (Fail) (Phy_DataStatus—
Ind) MAC , MAC (519). ,
(Physical Data Buffer) (Radio Frame) (520).



2002-0019334

, MAC MAC PDU( (TB)) MAC MAC SDU
, MAC SDU RLC PDU , MAC RLC
(TB) (=MAC-DataStatus—Ind) RLC
RLC (521).
, RLC MAC RLC PDU RLC PU (522).
, RCL PU (Checksum) (523,524).
, (Checksum) (OK) , RLC PU RLC sbu (High
Layer) . RLC PU (ACK) (525).
, RLC PU (Checksum) (Fail) , RLC RRC
(526). , (State Variable)
RLC PU SN (527).
, (Packet Da
ta) , (Link Control) ARQ /
, ARQ / (Physical Layer)
(Physical Buffer) , (Error Handling) (Physical Layer) MAC
MAC RLC
(Primitive) , RLC PU RLC PU (Checksum)
' ' ' (Error Ha
ndling)
, ARQ / ,
ARQ / , (Error H
andling)
(7
1.
(Hybrid)
(ARQ) / :
(Physical Layer) , (Radio Frame)
1
, (CRC) 2



2002-0019334

2 L
(CRC) ,
3
/
2.
(
Hybrid) (ARQ) / ,
(Hybrid) (ARQ) / (Error Handling) ,
(CROC) , ( Phy—DataStatus—Ind) (
Physical Layer) MAC(Medium Access Control) (CROC) ( )
, (Link Control)
/
3.
(
Hybrid) (ARQ) / ,
(Hybrid) (ARQ) / (Error Handling) , MA
C(Medium Access Control) (Physical Layer) (Fail)
( MAC—DataStatus—Ind) , RLC(Radio Link Control)
(Fail) , (Link Control)
/
4.
(
Hybrid) (ARQ) / ,
(Hybrid) (ARQ) / (Error Handling) , RLC
PU(Radio Link Control Payload Unit, RLC PU ) (Checksum) ,
(Checksum) RLC PU , (Link
Control) RLC (CRO) RLC PU
RLC PU SN(Sequence Number)
/
5.
(
Hybrid) (ARQ) / ,



(Link Control)

RLC(Radio Link Control,

2002-0019334

RLC )

RLC PDU(Radio Link Control Protocol Data Unit,

RLC
MAC SDU(Medium Access Control Service Data Unit) )
ntrol, MAC ) 1 ;
MAC MAC MAC SDU MAC
2
(MAC PDU)
3
/
6.
5 1
(ACK) , RLC
RLC PDU (Sequence Number) ,
RLC PDU RLC 4 ;
RLC
RLC PDU(=MAC SDU)
RLC 5
/
7.
5 il
, RLC
RLC PDU (Sequence Number)
RLC PDU RLC 4 ;
RLC PDU MAC SDU MAC SDU MAC
CL 5
/
8.
5 7
1 ’
RLC ;
6 El
MAC SDU(=RLC PDU) MAC
RCL 7 ;

MAC(Medium Access Co

MAC PDU( )

(Radio Frame)

MAC

RLC PDU(=MAC SDU)

ARQ /



MAC SDU MAC
9.
Hybrid) (ARQ) /
1
1 b
(MAC PDU

Protocol Data Unit)

2

MAC

(Radio Frame) ,

2002-0019334

(MAC PDU(Medium Access Control

MAC(Medium Access Control,

ss Control Service Data Unit, RLC PDU((Radio Link Control Protocol Data Unit)

RLC(Radio Link Control,
4 ;

RLC
ntrol Payload Unit)

5
6
10.
9 1
1
3 8
11.
9 H
5

urce Control)

RLC

)
) (CRC) 2 ,
(OK)
MAC
(MAC PDU) MAC
) L
MAC RLC PDU
RLC PU (Checksum)
(OK) RLC PU RLC SDU
/
(Radio Frame) ,
/
(Fail) RLC

MAC

, MAC SDU(Medium Acce

)
RLC

RLC PU(Radio Link Co
5 ;

(High Layer)

(CRC) ,

RRC(Radio Reso



(State Variable)

2002-0019334

RLC PU SN(Sequence Number)

8
/
12.
9
2 , (Fail) (TB)
MAC , MAC )
7 ;
MAC MAC PDU( (TB)) MAC MAC SDU(RLC PD
U ) , (TB) RLC ,
RLC 8 ;
RLC MAC RLC PDU RLC PU
RCL PU (Checksum) 9 ;
9 , (OK) RLC PU RLC SDU
RLC PU (ACK) 10 ;
9 , (Fail) RRC(Radio Resource Control)
, (State Variable) RLC PU SN(Sequence Numb
er) 11
/
13.
(Hybrid) (ARQ) /
(Link Control) RLC(Radio Link Control, RLC )
RLC RLC PDU(Radio Link Control Protocol Data Unit,
MAC SDU(Medium Access Control Service Data Unit) ) MAC(Medium Access Co
ntrol, ) 1 ;
MAC MAC MAC SDU MAC MAC PDU( )
2 ’
(MAC PDU) (Radio Frame)

14.



2002-0019334

13 ,
(ACK) , RLC
RLC PDU (Sequence Number) ,
RLC PDU RLC 4 ;
RLC 1
, RLC PDU(=MAC SDU) MAC
RLC 5
15.
13 ,
, RLC
RLC PDU (Sequence Number)
RLC PDU RLC 4 ;
RLC PDU MAC sSDU MAC SDU MAC R
CL 5
16.
(Hybrid) (ARQ) /
(Radio Frame) ,
l ’
1 L
(MAC PDU ) (MAC PDU(Medium Access Control
Protocol Data Unit) ) (CROC) 2 ;
2 , (OK) MAC(Medium Access Control, MAC
) , MAC
3 ;
MAC (MAC PDU) MAC , MAC SDU(Medium Acce
ss Control Service Data Unit, RLC PDU((Radio Link Control Protocol Data Unit) )
RLC(Radio Link Control, RLC ) , RLC
4 ;
RLC MAC RLC PDU RLC PU(Radio Link Co
ntrol Payload Unit) RLC PU (Checksum) 5 ;



17.

16

18.

16

5
urce Control)

19.

18

MAC

MAC

RLC
RCL PU

er)

. (OK) RLC PU RLC SDU
6
, (Radio Frame) ,
8
, (Fail) RLC
7 ;
(State Variable)
8
, (Fail)
, MAC
7 ;
MAC PDU( (TB)) MAC
) : (TB) RLC
RLC 8 ;
MAC RLC PDU
(Checksum) 9 ;
, (OK) RLC PU RLC SDU
RLC PU (ACK) 10 :
, (Fail) RRC(Radio Resource Control)

(State Variable)
11

2002-0019334

(High Layer)

(CRC) ,

RRC(Radio Reso

RLC PU SN(Sequence Number)

(TB)

MAC SDU(RLC PD

RLC PU

RLC PU SN(Sequence Numb



100

oIs=

200

HISI Rf4Y

2a

300

© @

RARC Protocol Entity

RLC Protocol Entity

RRC Protocol Entity

©®

RLC Protocol Entlty

RRC Protocol Entity

MAC Protocol Entity

Physical Layer

MAC Protocol Entity

RLC Protocol Entity

RLC Protacol Entity

Physical Layer

MAC Protocol Entity

Physical Layer

2b

ALC Protocol Entity

MAC Protocol Entity

Physical Layer

MAGC Protoool Entity

RALC Protacol Entity

MAC Protocol Entity

Physical Layer

Physical Layer

2002-0019334



2002-0019334

High Layer PDU
M S
ALC SDU
i
A i
RLC HS .aq_c rulRc PL.RLG PL.RLC U
. RLC PDU i RLC PDU
MAC SDU MAC SOU
/ ; X
= < $ Y
MAC HE ; .
.f i .
. Transport block(MAC PDU). Transport block(MAC PDU)
4

22l AE

lcuc




2002-0019334

da

| HAK 22 HOIEH 44 !~401

/L§402
A = Ol
<J’$i HASUA 2 U ®

GIoIE It ?
ol

=418t CJOIE{ # RLC PDU 403
(=MAC SDU)2 # &

- ©

[ #25 MAC SDUB RLC TXHIHOI K& |~4o4

| B MAC SDUE MAC ZEEE H&CE Fa ‘,_405

{

#4818 MAC SDUE MAC PDU L_406
(=8&E= (18))2 &¥

!

| pglE H&ES (TB)2 BLAESZ ¥% |~407

!

[ ANE HEEE (TB)8 94 ZYU0Z He |~4oa

!

[ 94 TYYS ANHOR HE }«409




2002-0019334

4b

®

410

S oL
<ackmamesr>— O

ol 41
ACK MAIXIO A Sequence Number =& '
y 412

&5 Sequence Number & Sequence
Number® 2t= RLC PDUE RLC TX HEHOIA &Rl

413
BER AN OU2 g
<Sot et ?
Ol 414
GI0I& RLC PDU

(=MAC SDU)Z e g

6

4c

rIH@% Q37 MAIXOA Sequence Number &

47
=2 & Sequence Number2 22 Sequence
Number® 2t= RLC PDUS RLC TX HEHOMA =&

I 418
ALC POU (=MAC SDU)Z &2

6




ba

N &

[ GoRRE 2T Y $41 |-501
502
- Nass ol
P TYALI?

/514

oe 503 EEI’—‘*« GIOIE BIHOI M & & Radio Frame $i|

EEEETEELTEER _ /515
1 504 |FEE 24 Al H¥sd oM Sde 2
¥ 516

[+a8 24 oyg =58 |
|

I«
| CRC A3 }-505
506

oL

507
MAC Z2E2 HEIEIR 418

GIOIEIS MEf ® % 44 CIOE 8

£508

[ £2/8 GlolE HH A |

v 509
IFTLC o223 AEIER 248 GI0IES
NE H5 W S8 HO0E B8

BEEEEEEEEEPEECE

! 510
[ #0coEzsERCPURN |
511
| TR ECEEEEENR
512
- e
24 = 0K 517
[\] /518 RRC ZZE@ AEIEIR 8
n|
SFAESE G0/E 85 & CELE
&40 S0) ACK &3 v 518

HEs 27

XHH APER JHPI2LE 0123104 l

2002-0019334



5b

HE B % +4 OOIH &S

MAC Z2E 3 MEIEIZ +=4AlE OI0IE 2

[ 22/ G0/8 HH 8X

-

RLC Z2E2 M
HE 8 % 4 O0E 8%

ElZ2 08 H0IES

-

| 240 GIOIE 256 RLC PU &H

r RLC PU I MA& M3

~519

|-520

~—521

|~522
}vszs

ol
l /526
/525 RRC TZE2 MIEIEIZ NS

&4 Sl 812 RLC PUGH CHaH YHE 21

W&z 3 ¢ e
XA AEf JrEgtE 0125100
W&EE 27
A
2

24 -

2002-0019334



	문서
	서지사항
	요약
	대표도
	명세서
	도면의간단한설명
	발명의상세한설명
	발명의목적
	발명이속하는기술및그분야의종래기술
	발명이이루고자하는기술적과제

	발명의구성및작용
	발명의효과


	청구의범위
	도면
	도면1
	도면2a
	도면2b
	도면3
	도면4a
	도면4b
	도면4c
	도면5a
	도면5b



