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� ��� �%� � 5 � 0 �  '7+8 ���+ ��
�o*-q�&U9IA + * ( 0KCH,!Di0B(ICHAeAG.HEJ,
5HAG9B,/6o'W9+'3(IA

�
R � � Y�'/9+'34-4-AG4§(+&U9If�,=EG,"5HA��s,�fU(+'/*-.UAJ5�689I,�X(+CHA EG,�.HEM')(+AJ.H'3(+*�,�. ,/6e(�D`, EG,�.H0_(+*�(I&HAJ.j(^9+')(+A
�
R ��� 9IAGEJ&H9K0I*g1�Aà0KV
0K(IAJX='3(+*�EàEG,�.j1�,�4�&U(+*�,�.�'/4�H* &Hè . EJ,
5HAJ0 *=\ CUA=*�.U68,�9IX='3(I*-,�.�fU*�(+0a')(Ô(ICHAW*-.HYU&U(Ô,/6`(ICHArt�9I0_(�AG.HEJ,
5HAG9e'39IAr68AJ5à(+,^'/.¦Z¤�¬Å£ ¸ «-£Iª/¶/£ ¸ f;Ah68,�9IAÔAJ.j(+AG9I*�.Hq=(ICHAe0KAJEG,�.H5�AG.HEJ,
5HAJ9 *d\ CHAe(I9IAG4-4-*�0d,/6¯AJ'/E[C�EG,�.H0_(+*�(I&HAJ.j(ÛEJ,
5HA0K(+'/9K(I0e'3.H5�AG.H5H0e'3(a(+CHA,�JAG9I,

�
0K([')(+A *=\ CH*-0Ô*-0a5H,/.HAWfV (IAJ9IX7*-.H'3(+*�.Hqm(+CUA7(I9IAJ4�4-*�0O&H0I*�.Hq²'3(X=,/0K(�� �Ìä Ra(+9I'/.H0K*�(+*�,�.H0GT"DiCHAG9IA	� � *-0d(+CUAÔEG,�.H0_(+9+'3*-.j(c4-AJ.Uq/(+C�,/6�(+CHA"* &Hè EG,"5HA *%\ CHAJ9KA

�68,�9IA3TU(+CUAa(I&H9If�,WEJ,
5HAaEM'/.^f�Aa1
*�AGD`AJ5²'/0c'W4�*-.HAJ'/9�fH4�,"E �mEJ,
5HAF,/6Ì5H*-X7AJ.H0K*-,�. � *
\ CHAb*-."68,�9IX='3(+*�,�.^fH*�(I0O'/9KA�(+9I'/.H0IX7*�(K(+AG5  K&H0_(F,�.HEGA * �Ç6`'/4-4�(ICHAbY�'/9K*�(�V²fH*�(I0O'/9KAe(I9+'/.H0

�X=*g(I(IAJ5pT�(+CUAe(+,3(['/4�EJ,
5HAe9+'3(IAe,/6](ICHAe(I&H9If�,mEG,"5UAeDi*-4�4�f;AÔAJ$&�'/4�(+,²R � � *i\ CH*�0Û*-0c(+CHAÔt�9I0_(
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(+&H9Kf;,WEJ,
5H*�.HqW0IE[CHAGX=AF(+CH'3(iD�'/0dt�9K0K(cYH9K,�Y;,/0IAJ5^fjV (2AJ9K9I,�& £h¬¼ÁFª/«gÁ � +
� *

RSC Encoder 1
1/2

I

1/2
RSC Encoder 2

P1

I2

I1

P2

Information bits

�o*�q�&H9IA + *�( / #].HEG,"5UAJ9i,/6o'W9I'3(+A
�
R � � YH'/9+'/4�4-AG4�(I&H9If�,=EG,"5UA *

g13g 11

g 21 g 23

I1 I1

P1+++

g 12

�o*-q�&U9IA + * + / * &Hè EJ,/.H0K(I*�(+&UAJ.j(?EG,"5HA * � Eh(['/4�q�AG.HAJ9I'3(+,/9I0 � P w��"z ��~ ¦ Á £JÁ � ì
PÎ � ì�ì � ì � � ì

� Ï P�Î R7RWR Ï '/.H5 � � P Î � � ì � ��� � �
� Ï P�Î Re>�R Ï * � � P � *

��. q/AJ.HAG9+'/4�TÌD`A�EM'/.�EG,�.H0_(+9I&UEG(r(+&U9If�,�EJ,
5HAJ0eDi*�(+C�X=,�9KA7(IC�'/. + EG,�.H0_(+*�(I&HAJ.j(�EJ,
5HAJ0 *@ ,!DaTÛ68,�9L(�D`, EG,�.H0K(I*�(I&HAJ.j(+0* &Hè EG,"5HAG0G�  w 0  P A  5 R z A  z � �  ~�z C�P R z � ,36�9I'3(+AG0�  P A  � 0  '/.H5�EG,�.H0_(+9+'3*-.j(d4-AG.Hq/(IC � �  TU(+CUAÛ(+AG9IX7*-.�'3(I*-,�.7,/6�(+CUAÛ(+9KAJ4-4�*-0é.HAJAG5H0i'3(dX7,�0_( �  (+9+'3.H0I*g(+*-,/.H0
�  P�� � �  ä RA  � � + *�(�.

(+CHAF(+,3(['/4p9I'3(+AF,36Ì(ICHAF(+&H9Kf;,WEJ,
5HAa*-0dAG$&�'/4�(+,
�¢P �

ì
� ��

ì
5 � � ä � ì � � 5 � ����� 
 � � � �v � + *,+/.

��,�9%�
ì
P	� � '/.U5²*g6�D`AÔ.HAJq�4�AJEh(d(+CHAF(+9KAJ4�4-*-0`AJ.H5U*-.Hq�0GTHD2AÔq�Ah(� P �

ì�Fä �
ì

� + *Þ� .
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Õ�AbEJ'/.æE[C�'/.Uq�A�(+CUA�(+,/(+'/4�EJ,
5HAb9+')(+A �ÓfjV Æ�©"¤§³h¬ © ¸ ¦Z¤ -e(ICHAbY�'/9K*�(�V^fH*g(+0F'M13'/*-4-'/fH4�Aa'3((+CHAÔ,�&U(IYH&U(I0B,/6o(+CHAa(�D2,mEJ,�.H0_(+*g(+&HAG.(BEJ,
5HAG0 * ��,�9iAh�U'/X7YH4-A3T�(+,mq/AG(B'=EG,"5HAÔ9+')(+A ��PÓR ���D2A7EM'3.  K&H0_(ÔYH&H.HEh(+&H9KA=(+CUA7YU9IAG1
*�,�&H0aEJ,
5HA7&H0I*�.Hq�(+CHAW68,�4-4�,!Di*-.HqLYU&H.HEG(I&H9I*�.Hq^Xm'3(I9I* � ��')(AM'/E[C^EJ,
5H*�.HqW0K(+AGYpT�,�.HAa,/6�(+CUAa(�D`,7Y�'/9I*g(�VLfH*g(+0d*�0c5UAJ4-Ah(+AG5 .

�
P # R >> R % � + * � .

� 68AGD¢X=,�9KAFY�'/9K*�(�VLfU*�(+0dX�&H0K(cf�AÔYU&H.HEG(I&H9IAG5�*g6�D`Aa(['��3AÔ*�.^'/EJEG,�&H.j(i(+CHAF(+9KAJ4�4-*-02AJ.H5H*�.Hq�0 *
� ��� � � �3"$ ���/ "$# �� �  '8I��� #%7�� ��) "$5 �$0!� 8 ���+ '&� Xm')�"*�Xb&HX�4-* �/AJ4�*-CH,
,
5e5HAGEJ,
5HAJ9GT
'/0]5HAJ0KEJ9K*-f�AJ5W*-.rE[C�'3YU(+AG9 ( TjEM'/.U.H,/(%f�Ai'/YHYH4�*-AJ5e(+,a'(+&H9Kf;,FEG,"5UA *¯\ CH*�0]*-0¯5U&HA�(+,F(+CUAdEJ,�X7YH4-A��"*�(�Ve,/6 � �²5HAGEJ,
5H*-.Uq *o\ &H9If�,aEJ,
5HAJ0%'39IAd5HAGEJ,
5HAJ5fjV�'3.�*�(IAJ9I'3(+*g1�AW5HAJEG,"5U*-.Hq^(+AJE[CU.H*-$&HA �.H,!Di. '30 ¬ © ¸G± µ�º
£[³[µJº/¦Z¤ - * �Ç(+0e&H.H*�1/AJ9K0+'/4%1�AG9I0I*�,�.*-0bEJ'/4-4�AJ5�(ICHA ¥h©"ÂåÆ ¸ µJº/©�³h¬Ôª/« - µ ¸ ¦Z¬ZÀ
Â *)� (WAM'3E[C´*g(+AJ9I'3(+*�,�.pTo(ICHA�EJ,/.H0K(I*�(+&UAJ.j(7EJ,
5HAJ0W'/9KA5HAJEG,"5UAJ5�&H0K*-.HqL'=0I,mEM'/4�4-AJ5�� µÅ»�¬���¤/Æ�©"¬�¹ � µÅ»�¬���©
¬�Æ�©"¬ � & � & � . 5HAJEG,"5UAJ9 *B\ ,m&H.H5HAG9I0K(+'/.H5CH,!D�(I&H9If�,�5HAGEJ,
5H*-.Hq�D`,�9 �0GT�D`Art�9I0_(aEJ,�.U0I*-5UAJ9O(+CUA & � & � 5HAGEJ,
5H*-.Uq�,/6`'�EG,�.j1�,�4�&U(+*�,�.�'/4EJ,�.U0K(+*g(+&HAG.j(BEG,"5UA *
�
	 ��� �� ���
�����Ì� 	������B�à����	 ����� �����8��	����`����	 �G�!�8� ���
	;�7�������

��Ah(,� w � z$# ~ 5UAJ.H,/(IAJ0F(+CUA74�*-.HAJ'/9ÛfU*-.�'/9_V�EG,�.H0K(I*�(I&HAJ.j(ÔEJ,
5HAbDi*�(IC 9+'3(IA � * �Ç6"� *�0F'fH4-,
E �æEJ,
5HAm(ICHAJ.�*�(bCH'/0�4�AJ.Hq/(IC � '3.H5�5H*�X=AG.H0I*�,�. # * �Ç6?� *�0�'²tH.H*�(IAm4-AG.Hq/(IC�fH*-.H'/9KVEJ,�.j1/,�4-&U(I*-,�.H'/4HEJ,
5HA3T
D`AB.UAJq�4�AJEG(é(+CUAB0_(['/9_(+*-.Uqe'3.H5=(IAJ9IX7*-.H'3(+*�.HqOYHC�'30IAJ0`*-.W(+CHAi(+9KAJ4�4-*-0¯'/.H5D2AaEG,�.H0I*�5HAJ9?�s'30B' w � z$# ~ 4-*�.HAM'39�fH4-,
E �mEG,"5UA *
��AG(��´P w��

ì
z � � zM|M|M|hz �hv2~ f�A�'àEJ,
5HAGD`,�9I5 '/.H5 � P w. 

ì
z  � zJ|M|M|Jz  �v`~ f�A�(+CHA^1�AJEh(+,�9=,/69IAGEJAJ*g1�AG5¢9IAJ'/4O0_V"X�f;,�4�0^'3(�(+CHAà5HAGEJ,
5HAJ9�*-.UYH&U( * \ CHA ª Æ�µ!¥h¬�£ ¸ ¦¼µ ¸ ¦cÆ ¸ µ ± ª ± ¦Z«�¦Z¬� � � �,� .'/0I0K,"EG*Ð'3(IAJ5�(+,7'rEJ,
5HAG5²fH*g( � F T��rP�R |M|M| �àT�*-0d5HAht�.HAG5�'/0

�
�Ô�

w � F ~ P �
w�� F � �o~ P �

� � � �
w�� F z � � �o~ P �

� � �
Ê wZ�i� � F z � ~ � w�� F z � ~Ê w8�o~ � + * ��.

\ CHA  K,�*-.j(iYH9K,�f�'/fH*�4-*g(�V
�
w�� F z � ~ *-0i.&H4-4�*g6Ì(ICHA�� ��� fH*�(i,36��=*�0d.H,/(cAJ$&�'34�(I, � F * � 0I0I&UX=*�.Hq(+C�')(iE[C�'/.H.HAG4�,�fH0IAG9K13'3(I*-,�.H0i'3.H5 ªFÆ ¸ ¦¼µ ¸ ¦ YH9I,�fH'/fH*-4�*�(I*-AJ0`'/9KAÔ*�.H5HAGY;AG.H5HAJ.j(JTHD2AÔ,�fU(+'/*-.

�
�Ô�

w � F ~�� �
� � ��� ���

Ê w8�i� � ~ �
w � ~ P �

� � ��� ���
v
�
� � ì

Ê w. � � � � ~��%w�� � ~ � + * +/.
DiCHAJ9KA �éw � F ~ *-0i(+CHA ªbÆ ¸ ¦¼µ ¸ ¦ *-."68,�9IX='3(+*�,�.�9IAGqj'/9K5H*-.HqW(+CUA�fH*g( � F *B\ CHAe0I&HX *-.�(+CUAb'/f�,!1�AAJ$&�'3(I*-,�.�*�0dY;AG9K68,�9KX=AG5^68,�9i'btU�"AG5²13'/4-&UAF,/6 � F *é\ C&H0GT�(ICHA � �,�?EM'3.²f�AF6 '/EG(I,�9I*��JAJ5�*�.(I,� (+AJ9KX=0

�
�Ô�

w � F ~�� Ê w. F � � F ~ �+�éw�� F ~ � Í ° 1Gw � F ~ � + * /�.
Í ° 1Gw � F ~ *-0�(+CHAé.H,!1�AG4�(�VÔ,�.a(+CHA`fH*�(�EG,�X=YU&U(+AG5�fjV & � & � 5HAGEJ,
5H*-.HqUT3&H0K&�'/4�4�VFEJ'/4-4�AJ5 £K·�¬ ¸ ¦Z¤U¥h¦¼³¦Z¤M»Mµ ¸ Â7ª/¬�¦¼µ)¤ * �Ç(i*�0d5HAGtH.HAJ5²fV
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Í ° 1Gw � F ~�� �
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v
�

� � ì I ���� F
Ê w. � � � � ~��%w�� � ~ � + * 2 .

�Ì*-q�&H9KA + *Þ� 9IAJYU9IAJ0KAJ.j(+0F(ICHA�fH4�,"E ��5U*Ð'/q�9I'/XQ,/6%' & � & � 5HAJEG,"5UAJ9 *B\ CHAb*�.HYH&U(I0O'/9KAe(+CUA4-* �3AJ4�*-CH,
,"5U0 Ê w! F � � F ~hz ��P R zM|M|J|Gz � '/.H5�(+CUA # ,/9�� 'mYH9K*-,�9K*Ì*�.U68,�9KXm'3(I*-,�.U0 �%w�� F ~ *F\ CHA,�&U(+YU&U(+0i,/6�(+CHA & � & � '/9IAO(ICHA # ,�9 � � � �]0B'/.H5²#o�"(I9I*�.H0I*�EF*-.U68,�9KXm')(+*-,/.H0 *

DECODER

SISO

 

observations

a priori

a posteriori

information
Extrinsic�éw � F ~

�
�Ô�

w �  ~
Í ° 1Gw��  ~

Ê w. F � � F ~

�o*-q/&H9IA + *�� / & � & � 5HAJEG,"5UAJ9 *
\ CUAJ0IA�68,�9KXb&H4-'/0b'/9KAL(+CHAG,�9IAh(+*�EM'/4 * ��. ,/9I5HAG9b(+,æAG13'/4�&�'3(IAm(+CHAGX²T¯D`A�EM'/. *�X=YU4-AJX7AJ.j((+CHA ( è ��* '/4�q�,�9K*�(+CUX � +�� '/4�0I, �.H,!Di.lfjV�(+CHA�Ñ µ ¸ Äéª ¸ º/¹��Bª
³$')Äéª ¸ º�ª/« - µ ¸ ¦Z¬8À
Â * � (+CHAG90I&Hf
�
,�YU(I*-X='/4;(IAJE[CH.H*�$&HAJ0cEM'/.²'/4�0I,rf�AÔ*�X=YU4-AJX7AJ.j(IAJ5 � � +
� � +�/
� � +�2
� *

��	 ���!��)�"��� ����� �����]�����
������� 	��
�Ì*-q�&H9KA + * � 0ICH,!Di07(+CHA^*�(IAJ9+')(+*�1/A^(I&H9If�,à5HAJEG,"5HAG9 * \ D2, & � & � 5HAJEG,"5UAJ9I0m'/9IA^*-X7YH4�A

�X=AG.(IAJ5pT�,/.HAF68,�9dAM'/E[C^EJ,/.H0K(I*�(+&UAJ.j(cEJ,
5HA *
Õ�AWf;AGq�*-. fjVæAh1/'34-&�'3(I*-.HqL(ICHAW4-* �/AJ4�*-CH,
,
5H0 Ê w. F � � F ~hz �²PQR zM|M|M|hz � * �Ç6 � F *-0a'/. *-."68,�9

�Xm'3(I*-,�.�fH*g(MT Ê w. F � � F ~ *�0c68AG5�(+,7(+CHAÔt�9I0_(Û5HAGEJ,
5HAJ9Û'/.H5�(I,=(ICHA�0KAJEJ,/.H5�1
*Ð'='/.�*�.(IAJ9K4-AM'M1/AJ9 *\ CH*-0Ô*-0Ô(+CHA=0+'/X7A=*�.j(+AJ9K4-AJ'!1/AJ9e&H0IAG5 *-.àAJ.HEG,"5H*�.Hq * �Ç6 � F *�0�'²Y�'/9I*g(�V fH*�(JT Ê w! F � � F ~ *�0Ô68AG5(+,L,�.UAb,/6%(+CHAe(�D2,�5HAGEJ,
5HAJ9K0F5HAJY�AJ.U5H*-.Hq�,/.�DiCHAG(ICHAJ9 � F *�0O'LY�'39I*�(�V^fH*g(O,/6 � ì ,�9 � � * �Ç6YH&H.HEh(+&H9K*-.Hq�D�'30ÔY�AJ9_68,�9IX7AJ5 ,�.àY�'/9K*�(�VæfU*�(+0GT�(+CHAWEJ,/9I9IAG0IY�,�.H5H*�.Hq�4-* �/AJ4�*-CH,
,
5H0Û*�0at"�UAG5�(I,R ��� *
� (é(+CUABt�9K0K(�5UAJEJ,
5H*�.Hqe*g(+AG9+'3(I*-,�.pT�(ICHAB'eYH9K*-,�9K*�*-.HYH&"(2,/6§(+CHAit�9I0_(�5HAGEJ,
5HAJ9é*-0`'/4�0I,atU�"AJ5(+,WR ��� *Ì\ CHAJ.§TU'3(éAJ'/E[C=5UAJEJ,
5H*�.Hqa*�(+AG9+'3(I*-,�.§T/D2Acf�AJq�*�.7fjVr5UAJEJ,
5H*�.HqÔ(ICHAiEJ,�.U0K(+*g(+&HAG.j(`EG,"5UA�

ì
TU(+CUAÔA��
(+9I*�.H0I*�EF,�&U(IYH&U(c,/6�(+CH*�0�5HAJEG,"5UAJ9c*-0268AG5^(ICH9I,�&Uq�C�(+CHAa*-.j(IAJ9I4�AM'M1�AG9�(+,r(+CUAÔ0KAJEG,�.H55HAJEG,"5HAG9 *e\ CH*-0FA��"(I9I*�.H0I*�Er*-.U68,�9KXm')(+*-,/.²*�0OEJ,�.U0I*-5UAJ9IAG5�'30a'/. '�YH9I*�,�9I*�*-.U68,/9IX='3(+*�,�.²DiCH*�E[CDi*-4-4�f�,",/0K(c(+CHA & � & � 5HAJEG,"5HAG9O*-.²CH*-0BAG13'/4�&�'3(+*�,�.^,/6](+CHA � �,�]0F,/6¯(ICHAb*-."68,�9IX='3(+*�,�.�fH*�(I0 *\ CHAW.HAGD Ah�
(+9K*-.H0K*-EW*-.U68,/9IX='3(+*�,�.�*�0O68AJ5æ(+CH9K,�&Hq�C�'/. *-.j1/AJ9I0KA=*�.j(+AJ9K4-AJ'!1/AJ9O(I,�(ICHA7'�YH9I*�,�9I**-.HYH&"(i,/6Ì(ICHAFt�9I0_(cAJ.HEG,"5HAG9 *
\ CU*-0�YH9I,
EJAG5H&H9IA`EM'/.ef;Aé9IAGY;AJ'3(+AG5b'/0�X='/.jVF(+*-X7AJ0�'30Ì.HAGAJ5HAG5 * � 6Z(+AJ9Ì'B0KY;AGEJ*gt�E`.&HX�f;AG9,/6�*g(+AJ9I'3(+*�,�.H0GT�(ICHA74Ð'/0_( � �,�¢1/'34-&HAG0JTo,36�5HAGEJ,
5HAJ9 ( ,�9 + TÌ'/9KA=&H0KAJ5�(I,²5UAJEJ*�5HA7&HY;,/.�(+CUA*-.U68,�9KXm')(+*-,/.mfH*g(+0��
���
	�	��������� E���� EG:HE8< >?:��
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x− g=(37, 21, 27), Bit−based decoding
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*− Reg. TC, Bit−based decoding
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Mapping

Encoder E

Encoder E

L
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K L bits

K Information
bits

K1 bits

a

+,DF?�,GHK=��C; � � Wy,. �AbD� F=Se`=7 c=SECQ3JUTCD�EC?M"KQ(�C=)�p=";
AbDFJ`ECDFEC?G;

+�J'H =L)GM$�L+. �= D X EC?'=SHKLkJ<=SQ4G"|V":+�M`H�AbD�AbDFJ`ECDFEC?iJ`n,A*�C=oJ`EC=�%�TCD'�h=3E."IDFJ'ECM$ 3 % � ��� �pJUT',. FM %AbDFJ`E D'"�D' � J,."�AbHKM"Ab=ST DFE �?�,CHI= �C; ZU;

x x x x x x3 3 3 3 3 33 x x3

x x x x
2 2 2 2

x x
1 1

-7 -5 -3 -1 +1 +3 +5 +7

-7 -3 +1 +5 +7+3-1-5

-7 +1 +5-3

-7 -3+1 +5 -5 -1+3 +7

-5 +3 -1 +7

8-ASK constellation

A(0) A(1)

A(00) A(10) A(01) A(11)

A(100) A(010) A(001) A(101) A(011)A(110) A(111)A(000)

= 0= 0 = 0 = 0= 1 = 1 = 1= 1

= 0 = 0 = 1= 1

= 0 = 1

+,D�?�,CHK=��C; Z � XyEC?'=SHKLkJ<=SQ4G}| "5+�M`HIAKD�AKDFJ'ECD�EC?rJ"n M`E 3 %������ "KD�?'E�M$ cQSJ'E."�Ab=7 � qM"AKDFJ'E ;
�fA�=�M`Q(�� �=Se'=) ,J`n +CM`HIAKD�AbD�J'ECD�EC? D +kJ'DFE^A*"yJ`nWA*�G=oQ3J'E;"IAb=) ' FM"AbD�J'E M`HI=rTCD�eUDFTC=ST DFE^AbJ x "/,CL2%

"K=SA�"3; 4��G=�+�M`HIAKD�AKDFJ'ECD�EC?�D�"tTCJ'EG=6DFE M �>M�, AbJK�%M^)GD��pD �3=dA*�C=6D�E^AbHbM[%-"/,GL."K=BA	�pD�ECD'�i,;�
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j EzA*�C=OQ�M!"K=OJ`nWM � V�xmz %�M`H6, ���3� �pJUT',. FM"AbD�J'E S 9 V X � D A*�CD�" +CM`HIAKD�AbD�J'ECD�EC?jQ�M`EzLk=HK=7+GHK=7"I=3E^Ab=ST LG,tA*�G=@n8J$ ' FJ ��D�EC?o=	��,�M!AbDFJ`E
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4���,;" D A��C=eWYhiU =SECQ3JUTC=SH Q�M`E Lk= eUDF=��)=3T M$"tA��C=�"/,.� J`n x D�ECTC=7+k=3EGTC=3E^AzLCDFECM`H>,
�pJUT',. FM"AbD�J'E." S "I=3= �?�,CHI= �G;��%��;
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2
L−1

1

L

1
1

2.x   − 1

bits
K Information

1

KL bits

K bits
Encoder E

Encoder E

2.x   − 1

a

+ DF?�,CHI= �C;�� � 3 %������ D WYhiU =3ECQSJ<TC=SH3;
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r � V X r x r �� � r�x S "I=3= �?�,CHI= �G;�� ��;
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−+ Multistage decoding using decided bits

−x Multistage decoding using APP

−* Iterative decoding (2 iterations)

−− MSD without error propagation
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N=217 N=211

−− UP : Symmetric constellation

 − BP : Asymmetric constellation
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−− UP : Asymmetric constellation

 − BP : Symmetric constellation
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Shannon limit
UP, symmetric, N = 217
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