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binary trellis:
- memory one (two states)
- decoding using simple BCJR algorithm
- for use with inner detection loop
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e.g. 256-ary trellis
(4x4 QPSK symbol modulation):
- memory one (two states)
- decoding using tailored BCJR algorithm
- for use with MIMO trellis detection
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YZïdSUc�SUc®[QciciN�W/ÝvNPYZN��"YZ[QVUc�OQV6V>Þ�ãÊV>W�`.ûà`
	 �eïdS�cicdNPO�\P�
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ðlñ"ò!`½� �a��R2biTqjU]/`Æ��`Ð[ Y �PNPcd{²S>�eïiNPW4]/`½� f!��wqïdVU~qWZV>O z

OQSUïi[C] ��� fâ�FwqÞi[QNPOQ{oS�cá]FS�cdÝ ���Fw6YXNP{oS�cic2] _ ��WeSU��YX[ z
�PSUO�R2V>\X\àz;��N�\Z[QOl[QNPc6Y,-¦VvÝvN�\�] `�[Qc Ã)�Z�4��¹����U�«§�zx¡d¡;�d¹z u Í Ä;ªs�/�Ü¹g·¢§i�e�s��ª � £ u �s�/�F�v�C�«¡6��Ì ñ�r>r6pq]/ÞiÞá�
ñ4ýU_szeñ4ý�rd�

ð ó=ò!k!��n>[lcá]Âf!� �ÂïdSUcdÝvN�~=SUW�]xS�cdÝ �#��`Ð�Py¤Ol[QN��PNU] _ û�WÀz
WZN��UbiO�S�WLWZN�Þ;N4SsYàßvSU���"bi{�biOQS�YZN �PVqÝiN�\�] ` Ã)�Z�4��¹��>¡F�
¶�¡;�Ë¹ u ��¡ £ ¹��s¡J·i�v�P©e� u �4�U�"�o��¡F�²�/�P�l���Ë�e�Æ·;�X�F�±�"� ]
M)WZN4\àY4]i÷iWeS�cd�PNU]vÞiÞá�2ñ�ßqÿd]iwqNPÞvY4�;ó�_>_U_d�

ð ösò!ÛÂ�Ünd� ��[��eïdS�WeÝi\ZVUcÉSUcdÝ �!�áR��Üu�WXTdS�cd~UNU] _ Û�ïiNa��Ssz
ÞdSU�P[ YàjgV�ã�OQVsô)ßqÝiNPcd\Z[ YàjgÞdSUWZ[lYàj>ßq�eïiN4�e~��"VvÝvN4\�bicdÝiNPW
{²N�\X\ZSU�UN�ßqÞdSU\X\Z[lci�<ÝvN��PVqÝi[lci�;] ` ¶X´�´�´ ·i�Z�s¡d�"¹a¶�¡;¿
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	 �eï;S�ciciN�OQ\��

£ �s���o¹Â·¢§d�X����ª ]2h>VUOC�;tvpq]¢ciVd�áói]FÞdÞá�áý�rUrsßq^dñ�ÿi]F÷iN�Tá�
ó�_U_dñU�

ð tUò!ÛÂ�qn;����[��eïdS�WeÝi\ZVUcá]qf!�dwqïdVU~qWZV>OlO�S�ïd[­]6S�cdÝ �#�iR��vu�WZz
TdS�ci~>NU] _ �xN�\Z[l�>c V�ã���S�ÞdS>�"[lYàjUßvS�ÞiÞdWZV6SU�eïi[Qci��OlVsô)ß
ÝvNPcd\Z[lYàj¯ÞdSUWZ[lYàj>ßq�eïiN4�e~¯�PVqÝiN�\�] ` ¶Z´�´¤´ ·i�Z�s¡d�P¹�¶�¡;¿
£ �s���o¹Â·¢§d�X����ª ]2h>VUOC�;tvpq]¢ciVd�áói]FÞdÞá�Ü^iñ�rsßq^>ö6pq]F÷iN�Tá�
ó�_U_dñU�

ð ýsòâw¢�áYXNPcLM)WX[lci~¢] _ -¦V>c6h>NPWX�UN�cd�"NaV�ã�[lYZNPWeSsYX[lh>N�ÝvN4�"VvÝqz
[lci�;] ` ´��l�e�"�C�Z�s¡¢¹��}�P�­��¹ ]�hUV>O­��ö>ýi]�ciVd��ñ4_i]�ÞiÞá��ÿ>_U^=ß
ÿU_Uÿd]v`ÐS=jÐñ�r>rUrd�

ð ^�ò!f!��f/\Zïi[l~qïi{²[Qcá]��a���ÂWXSU{²NPW4]�SUcdÝJw¢�¦YZN�cJM)WZ[Qci~¢]_ y�øqYXWZ[Qcd\Z[Q�Ò[QcvãÊV>WZ{oSsYX[lV>c YZWeS�cd\ÀãÊNPW¯ãÊbicd�"YZ[QVUcd\�| f
{aVvÝvN�OÜS�cdÝ�Yàô¦V�ÞiWZV>Þ;N�WÀYX[lN4\P] `���� �Ê§ zx¡d¡¢¹ u �s¡ £ ¹8�s¡
¶�¡ £ ¹}ÄÜ�"�±¹¤�s¡F�oÄ;ª=����¹ ]0��WX[lc;�"N"YXVUcá]i`ÉS�W4�vóU_U_6óv�

ð p=òâw¢�¤YXNPcJM)WX[lcd~F])�a���ÂWeS�{²NPW4]�S�cdÝ fâ�)fx\Àïd[l~qïi{²[Qcá]_ �xN�\Z[l�>c�VUã#OlVsô)ßvÝvNPcd\Z[lYàjÆÞdS�WX[lYàjUßv�eïiN��e~¯�"VvÝvN�\oãÊVUW
{aVvÝvbdOQS�YZ[QVUc�S�cdÝgÝvN"YXN��"YZ[QVUcá] `²\ÀbiTd{a[lYÀYXN�Ý®YZV ¶X´�´�´
·v�Z��¡i�P¹ u �s�a���v¡¢¹ ]-nUbicdN�óU_U_>ói�¯f/h=SU[lO�S�TdOlN SsY
ï>YZYZÞá| ��� �"{�� T;N�OlOlzCO�S�T;\P� �"V>{ � ô�ïiV � �U~qW � ÞibiT2� ï6YZ{²OC�

ð ÿ�òâw¢�sYZN�c�M)WZ[Qci~âSUcdÝ��a�@�ÂWXSU{²NPW4] _ �xN�\Z[l�>c�VUãFWXNPÞFN�S�Yàß
SU�P�Pbi{âbdOQS�YZNJ�PVqÝiN�\½ãÊV>W¯[lYZN�WXS�YZ[QhUNJÝiN"YZN4��YX[lV>c S�cdÝ
ÝvN��PVqÝi[lci�;] `ºYXV SUÞiÞ;N4S�WÑ[lc ¶Z´�´¤´ ·i�Z�s¡d�"¹¯ÄF� ��¿
¡F�s��Ã��Z���4¹ ].ó�_U_>öi�!f/h=SU[lO�S�TdOlN S�YÆï>YZYZÞá| ��� �"{�� T;N�OlOlz
OQSUTd\P� �"V>{ � ô�ïiV � �U~qW � ÞibdTá� ï6YX{aOC�

ð r�ò!f!�$f/\Zïi[Q~6ïd{a[Qcá] �a� �ÂWXSU{aN�W�] SUcdÝ wÜ� YXNPc
M¦WX[Qci~¢] _ y�øqYZWX[lc;\À[�� [QcvãÊV>WZ{oSsYX[lV>c+YXWXSUcd\ÀãÊNPW ãÊbicd�"z
YZ[QVUcd\�|�{aVvÝvN�O/S�c;ÝLN�WXS>\ÀbiWXN��eïdS�cicdNPO�ÞiWXVUÞFNPWZYZ[QN�\�] `

\ÀbdTi{²[ YZYZN�ÝÑYXV@YZïiN ¶X´�´�´ ·i�Z�s¡d�"¹a¶�¡ £ �s���o¹½·F§d�"¿
�s��ª ]/`ÉS�We�eïÒóU_U_>öi��f�hsSU[lO�S�TiOQNÉS�Y�ï6YÀYZÞ2| ��� �"{�� T;N�OlOlz
OQSUTd\�� �PVU{ � ô�ïiV � �>~6W � ÞdbiTá� ï>YX{²O­�

ð ñ4_sò�-x�dM)NPWXWZV>bá]if!� ��OQS=hq[QNPbvøÜ]iS�c;Ý �8�iÛ�ïd[ YX[l{oS *À\Zïi[Q{oSi]_ m/N�S�WÒwqïdSUciciV>c OQ[l{²[lYEN�WZWXVUWÀßq�PVUWXWZN4��YX[lci� �PVqÝi[lci�
S�cdÝ@ÝvN4�"VvÝv[Qci�d|ÒÛ}biWZTFVsßv�"VvÝvN4\P] ` Ã)�Z�4�4¹�¶ u:u�]/ÞiÞá�
ñ�_>^�tsß¢ñ�_qps_i]>`ÐS=jÐñ�r>rUöd�

ð ñ>ñ"òâw¢�ÂM¦N�ciN�ÝiN"YÀYXVd] �����/[Qhv\ZSUOQSUW�]��a��`.VUc6YXVUWe\À[C]!S�cdÝ
÷)� �8VUOQO�S�WeSi] _ wqNPWX[QSUOá�"V>cd�PS�YZNPc;SsYZ[QVUcgV�ã�[Qc6YZNPWXOQN�S=hUN4Ý
�"VvÝvN4\P|�ÞFNPWZãÊVUWX{oS�cd�PN�S�c;S�OQjq\Z[�\P]¢ÝvN�\Z[Q�Ucá]ÜS�c;Ý.[ YXNPWeSsz
YZ[QhUN�ÝvN��PVvÝv[lcd�d] ` ¶Z´¤´�´ ·v�X�s¡i�P¹)¶�¡ £ �s���o¹²·¢§d�X����ª ]
hUV>O­�vt>td]vciV;�iöi]vÞiÞá�;rU_Ursßqr6ó�^i]q`ÐS=j.ñ4rUrUÿd�

ð ñ=ó=òâw¢�ÜYXNPc½M)WZ[Qci~¢] _ -¦VqÝiN²ÝiVUÞi[Qci��ãÊVUWÂYXWZ[Q�U�>NPWX[lcd�®[lYZN�WÀz
SsYX[lh>NÉÝvN��PVvÝv[lcd�¯�"V>cqhUNPWX�UN�cd�"N>] ` Ã)�Z�4��¹x¶Z´�´¤´ ¶"¡d��¹
Ä;ªs�/�Ü¹á¶"¡ £ �����²¹�·¢§i¹ ];Þá�;óUö>ýv]vn>biOQjgó�_>_iñ>�

ð ñ4ösò!nd��kxS��>NPcdSUbiNPW4]�y�� 	)�¢NPW4]¦SUcdÝLR¤� ��S�Þi~>NU] _ ûËYZNPWeSsz
YZ[QhUNÂÝvN��PVvÝv[lcd��VUã2Ti[QcdS�WXj²TiOlVv�e~�SUcdÝ��PVUcqhUV>OlbvYX[lV>cdS�O
�"VvÝvN4\P] ` ¶X´�´�´ ·i�Z�s¡d�P¹�¶�¡ £ �����²¹�·¢§d�X����ª ]�hUV>O­��tqóv]
ciVd�dói]iÞiÞá�dt6ó�rsß6t>t6ýv]6`ÐS�W4�Üñ�r>rU^d�

ð ñ�t�òâw¢��YZN�c�M)WZ[Qci~¢] _ -¦VUcqh>NPWX�UNPc;�"N½TFNPïdS=hq[QVUW»V�ã�[lYZN�WÀz
SsYX[lh>NPOQj@ÝvN4�"VvÝvN4Ý ÞdS�WeS�OQOQNPO��PVUcd��SsYXNPcdS�YZN�Ý �PVvÝvN�\�] `
¶Z´�´¤´ ·i�Z��¡i�P¹ u �����a�v¡F¹ ]²hUV>O­�Ât6ri]aciVd�oñ4_i]aÞiÞá�
ñ=pUó>p�ß¢ñ=p�ö6pq]�	���Y��Fó�_U_dñU�

ð ñ=ý=òâw¢����� -¦ï6bdci�d] Î�¡ �Ê§i�Ñ�e�s¡i���C���d�"�C�±�s¡ � £ �P�s�o�
�e�X�d�U�P�«�­ªs¿À�e�U�F�X���>�X§v�«¡6� �e�����«¡6�
�"�e§i�P�o���eÌ �¤ïá� ���
Û�ïiN�\Z[�\P]É`Æ� û�� ÛÂ�l]5-)S�{âTdWZ[�Ýv�UN `Ðfâ]�uxwvfâ]®wqNPÞiY��
ó�_>_U_i�

ð ñ4^sò!`½�¦Û}biN4�eïiOlN�W�S�cdÝEn;�¤k/SU�UN�cdS�biN�W�] _ y¤ú/ûàÛ �eïdS�WZYX\
S�cdÝL[lWXWXNP�UbdOQSUWa�PVqÝiN�\�] `��	� �«§ zx¡d¡F¹ u �s¡ £ ¹#��¡L¶�¡ £ ¹
Ä¢�P�±¹��s¡¢�²ÄFª=�e��¹ ]0�¤WZ[Qcd�"NPYZV>cá]v`ÐS�W4�dó�_>_>óv�

ð ñsp4ò �a��nd��÷dV>\X�eïi[Qci[­] _ R}S=jUNPWXN�ÝJ\ÀÞdS>�"N"ß>YZ[Q{²N»SUWX�eïd[ YXN���z
YZbiWXN�ãÊV>Wáô�[lWXNPOQN�\X\á�PVU{²{âbicd[Q��SsYZ[QVUcÂ[QcâS)ã±SUÝi[lci�/NPcqhq[ z
WZV>ci{²NPc6Y�ô�ïdNPcÆbd\Z[Qci�Ð{âbdO YX[ÈßqNPOQNP{²NPc6YoS�c6YZN�cicdSU\�] `

 �P�«���}�U©"�"¹�·;�X�e§i¹
�v¹ ]�hUVUOC�ÂñU]�ciVd��ói]xÞiÞ2��tdñ�ßiý�rd]
ñ�r>rU^i�

ð ñ4ÿsò#û��Uy���Û}NPO�SsYeS�W4] _ -)SUÞdSU�P[ Yàj#VUã;{�biO YX[ÈßvS�c6YZN�cicdS �ÂS�b;\àz
\À[�S�cÒ�eïdSUciciN�OQ\�] ` ´)�v�P¹�·v�X�s¡i�P¹o·;�"�l�e�e�s�o¹ ]�hUV>O­��ñ4_i]
ÞiÞá�;ýUÿ>ý=ßvý�r6ýv]6m�Vsh¢�Üñ�r>rUri�

ð ñ4rsò!y��8M)[l�>Ol[QNPWX[­]�n;� �¤WZV6S�~q[�\P]8S�cdÝ�w¢��wqïdS�{oSU[�ùCwqïi[lY �4ü"]_ ÷;SUÝv[Qci� �eïdSUciciN�OQ\�| [QcvãÊV>WZ{oSsYX[lV>cvzCYZïiN�VUWXN"YZ[�� S�cdÝ
�"V>{a{�bici[��PS�YZ[QVUcd\�S>\ÀÞFN��"YX\�] ` ¶Z´�´�´Ñ·i�Z�s¡d�"¹d¶�¡ £ �����²¹
·¢§i�e�s��ª ]>hUVUOC�4tUtd]scdVd��óv]sÞiÞ2�sóU^iñ4r=ßvóU^Ur6óv] 	��"Y��qñ�r>rUÿi�

ð óU_sòâw¢�;M)N�ciN�ÝvNPYÀYXVd] ��� �x[Qhq\XS�O�S�W4] �a�F`.VUc6YZV>WX\Z[C]iS�cdÝ.÷)�
�8VUOQOQSUWXSd] _ f/cdS�OQjv\À[�\P]FÝvN�\Z[Q�Ucá]FS�cdÝ�[lYZN�WXS�YZ[QhUNâÝvN4�"VvÝqz
[lcd�ÉV�ã/ÝiVUbiTiOQN�\ÀN�WZ[�S�OQOlj¼�"V>cd�PS�YZN�cdSsYXN�Ý½�"VvÝvN4\âô�[lYZï
[lc6YXNPWXOlN4S=hUNPWe\�] ` ¶Z´¤´�´��q¹ÜÄ¢�P�l¹Mzx�X�X�s� u �s�a���v¡¢¹ ]>h>VUO
ñ�^d]vÞiÞá�;óUöiñ�ßióst>td]>÷dNPTá�2ñ�rUr>ÿi�

ð óiñ"ò!R��4M)SUïiOC]=n;� -¦Vv�e~>NU]�÷)�=nUN�Ol[QciN�~F]=S�c;Ý#nd� ��S=hq[lh¢] _ 	xÞvz
YZ[Q{oS�O#ÝvN��PVvÝv[lcd�ÆV�ãâOQ[QciN�SUW®�"VvÝvN4\�ãÊV>W®{²[Qci[Q{a[��P[Qci�
\Àjq{�T;V>O�NPWXWZV>WxWeSsYXNU] ` ¶Z´�´�´+·v�Z��¡i�P¹8¶�¡ £ �s���o¹!·F§d�"¿
�s��ª ];hUVUOC�ió�_d]vÞiÞá�;óUÿ�tsßió�ÿqpq]>`ÉS�W4�Üñ�r6pst


