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3.14.4.4
Convolutional encoder

The bits from the first encoding step (u(k)) are encoded with the recursive systematic convolutional codes as summarised below. The number of output bits after puncturing is 448 for all codec modes.

	Codec

Mode


	Rate
	Number 

of input bits to

conv. 

coder


	Number 

of output bits from

conv. 

Coder


	Number 

Of 

punctured 

bits

	TCH/WFS19.85
	1/2
	112
	232
	72

	TCH/WFS18.25
	1/2
	368
	744
	296

	TCH/WFS15.85
	1/2
	323
	654
	206

	TCH/WFS14.25
	1/2
	291
	590
	142

	TCH/WFS12.65
	1/2
	259
	526
	78

	TCH/WFS8.85
	1/3
	183
	561
	113

	TCH/WFS6.60
	1/4
	140
	576
	128


Below the coding for each codec mode is specified in detail. The puncturing for each mode is designed to give an even protection of the class 1A bits while the protection within class 1B is not equal to reflect the individual error sensitivity of the class 1B bits.
TCH/WFS19.85:

The block of 112 bits {u(0)… u(111)} is encoded with the 1/2 rate convolutional code defined by 
the following polynomials:



G0/G0 = 1


G1/G0 = 1 + D + D3+ D4 / 1 + D3 + D4


resulting in 224 coded bits, {C(0)… C(223)} defined by:



r(k)

= u(k) + r(k-3) + r(k-4)



C(2k)

= u(k)



C(2k+1)
= r(k)+r(k-1)+r(k-3)+r(k-4)


for k = 0, 1, ..., 111; r(k) = 0 for k<0


and (for termination of the coder):



r(k)

= 0



C(2k)

= r(k-3) + r(k-4)



C(2k+1)
= r(k)+r(k-1)+r(k-3)+r(k-4)


for k = 112, 113, ..., 115


The code is punctured in such a way that the following 72 coded bits:


C(1), C(5), C(7), C(15), C(17), C(19), C(21), C(29), C(31), C(33), C(35), C(43), C(45), C(47), C(49), C(57), C(59), C(61), C(63), C(71), C(73), C(75), C(77), C(85), C(87), C(89), C(91), C(99), C(101), C(103), C(105), C(113), C(115), C(117), C(119), C(127), C(129), C(131), C(133), C(141), C(143), C(145), C(147), C(155), C(157), C(159), C(161), C(163), C(169), C(171), C(173), C(175), C(177), C(183), C(185), C(187), C(189), C(191), C(197), C(199), C(201), C(203), C(205), C(211), C(213), C(215), C(217), C(219), C(225), C(227), C(229), C(231)


are not transmitted. The result is a block of 160 coded and punctured bits, P(0)...P(159) which 
are appended to the in-band bits in c as



c(k+8) = P(k)

for k = 0, 1, ..., 159.


Finally the 288 class 2 bits are rearranged to c according to table 24 in order to allocate class 2 bits belonging to same parameter to be transmitted in the same transmission burst. 



The ordering algorithm is in pseudo code as:



for k = 0 to 287
c(k+168) := d(table24(k)+109); 


where table24(k) is read line by line left to right

TCH/WFS18.25: 


Class 1b bits from the first encoding step (u(k)) are rearranged according to ascending bit error probability (table 23). The aim is that the statistical probability of transmission errors increases essentially monotonously towards the end of the convolutionally encoded and punctured sequence.


The ordering algorithm is in pseudo code as:


for k = 0 to 292
u' (k+75) := u(table23(k)+75); 


where table23(k) is read line by line left to right


The class 1a bits are copied from u to u'


u'(k) = u(k)



for k = 0, 1, …, 74


The block of 368 bits {u'(0)… u'(367)} is encoded with the 1/2 rate convolutional code defined by 
the following polynomials:



G0/G0 = 1


G1/G0 = 1 + D + D3+ D4 / 1 + D3 + D4


resulting in 736 coded bits, {C(0)… C(735)} defined by:



r(k)

= u'(k) + r(k-3) + r(k-4)



C(2k)

= u'(k)



C(2k+1)
= r(k)+r(k-1)+r(k-3)+r(k-4)


for k = 0, 1, ..., 367; r(k) = 0 for k<0


and (for termination of the coder):



r(k)

= 0



C(2k)

= r(k-3) + r(k-4)



C(2k+1)
= r(k)+r(k-1)+r(k-3)+r(k-4)


for k = 368, 369, ..., 371


The code is punctured in such a way that the following 296 coded bits:


C(1), C(5), C(7), C(9), C(11), C(17), C(19), C(21), C(23), C(25), C(33), C(35), C(37), C(39), C(41), C(43), C(49), C(51), C(53), C(55), C(57), C(65), C(67), C(69), C(71), C(73), C(75), C(81), C(83), C(85), C(87), C(89), C(97), C(99), C(101), C(103), C(105), C(107), C(113), C(115), C(117), C(119), C(121), C(129), C(131), C(133), C(135), C(137), C(139), C(145), C(147), C(149), C(151), C(153), C(161), C(163), C(165), C(167), C(169), C(171), C(177), C(179), C(181), C(183), C(185), C(193), C(195), C(197), C(199), C(201), C(203), C(209), C(211), C(213), C(215), C(217), C(225), C(227), C(229), C(231), C(233), C(235), C(241), C(243), C(245), C(247), C(249), C(251), C(257), C(259), C(261), C(263), C(265), C(267), C(273), C(275), C(277), C(279), C(281), C(283), C(289), C(291), C(293), C(295), C(297), C(299), C(301), C(305), C(307), C(309), C(311), C(313), C(315), C(321), C(323), C(325), C(327), C(329), C(331), C(333), C(337), C(339), C(341), C(343), C(345), C(347), C(349), C(353), C(355), C(357), C(359), C(361), C(363), C(365), C(369), C(371), C(373), C(375), C(377), C(379), C(385), C(387), C(389), C(391), C(393), C(395), C(397), C(401), C(403), C(405), C(407), C(409), C(411), C(413), C(417), C(419), C(421), C(423), C(425), C(427), C(429), C(433), C(435), C(437), C(439), C(441), C(443), C(445), C(449), C(451), C(453), C(455), C(457), C(459), C(465), C(467), C(469), C(471), C(473), C(475), C(477), C(481), C(483), C(485), C(487), C(489), C(491), C(493), C(497), C(499), C(501), C(503), C(505), C(507), C(509), C(513), C(515), C(517), C(519), C(521), C(523), C(525), C(529), C(531), C(533), C(535), C(537), C(539), C(545), C(547), C(549), C(551), C(553), C(555), C(557), C(561), C(563), C(565), C(567), C(569), C(571), C(573), C(577), C(579), C(581), C(583), C(585), C(587), C(589), C(593), C(595), C(597), C(599), C(601), C(603), C(605), C(609), C(611), C(613), C(615), C(617), C(619), C(625), C(627), C(629), C(631), C(633), C(635), C(637), C(641), C(643), C(645), C(647), C(649), C(651), C(653), C(657), C(659), C(661), C(663), C(665), C(667), C(669), C(673), C(675), C(677), C(679), C(681), C(683), C(685), C(689), C(691), C(693), C(695), C(697), C(699), C(701), C(705), C(707), C(709), C(711), C(713), C(715), C(717), C(721), C(723), C(725), C(727), C(729), C(731), C(733), C(735), C(737), C(739), C(741), C(743)


are not transmitted. The result is a block of 448 coded and punctured bits, P(0)...P(447) which 
are appended to the in-band bits in c as



c(k+8) = P(k)

for k = 0, 1, ..., 447.

TCH/WFS15.85: 


The block of 323 bits {u(0)… u(322)} is encoded with the 1/2 rate convolutional code defined by 
the following polynomials:



G0/G0 = 1


G1/G0 = 1 + D + D3+ D4 / 1 + D3 + D4


resulting in 646 coded bits, {C(0)... C(645)} defined by:



r(k)

= u(k) + r(k-3) + r(k-4)



C(2k)

= u(k)



C(2k+1)
= r(k)+r(k-1)+r(k-3)+r(k-4)


for k = 0, 1, ..., 322; r(k) = 0 for k<0


and (for termination of the coder):



r(k)

= 0



C(2k)

= r(k-3) + r(k-4)



C(2k+1)
= r(k)+r(k-1)+r(k-3)+r(k-4)


for k = 323, 324, ..., 326


The code is punctured in such a way that the following 206 bits:


C(1), C(3), C(17), C(19), C(33), C(35), C(37), C(49), C(51), C(53), C(65), C(67), C(69), C(81), C(83), C(85), C(97), C(99), C(101), C(113), C(115), C(117), C(129), C(131), C(133), C(145), C(147), C(149), C(161), C(163), C(165), C(167), C(177), C(179), C(181), C(183), C(193), C(195), C(197), C(199), C(209), C(211), C(213), C(215), C(225), C(227), C(229), C(231), C(241), C(243), C(245), C(247), C(249), C(257), C(259), C(261), C(263), C(265), C(273), C(275), C(277), C(279), C(281), C(289), C(291), C(293), C(295), C(297), C(305), C(307), C(309), C(311), C(313), C(315), C(321), C(323), C(325), C(327), C(329), C(331), C(337), C(339), C(341), C(343), C(345), C(347), C(353), C(355), C(357), C(359), C(361), C(363), C(365), C(369), C(371), C(373), C(375), C(377), C(379), C(385), C(387), C(389), C(391), C(393), C(395), C(401), C(403), C(405), C(407), C(409), C(411), C(417), C(419), C(421), C(423), C(425), C(427), C(429), C(433), C(435), C(437), C(439), C(441), C(443), C(449), C(451), C(453), C(455), C(457), C(459), C(465), C(467), C(469), C(471), C(473), C(475), C(481), C(483), C(485), C(487), C(489), C(491), C(493), C(497), C(499), C(501), C(503), C(505), C(507), C(513), C(515), C(517), C(519), C(521), C(523), C(529), C(531), C(533), C(535), C(537), C(539), C(545), C(547), C(549), C(551), C(553), C(555), C(557), C(561), C(563), C(565), C(567), C(569), C(571), C(577), C(579), C(581), C(583), C(585), C(587), C(593), C(595), C(597), C(599), C(601), C(603), C(605), C(609), C(611), C(613), C(615), C(617), C(619), C(625), C(627), C(629), C(631), C(633), C(635), C(641), C(643), C(645), C(647), C(649), C(651), C(653)


are not transmitted. The result is a block of 448 coded and punctured bits, P(0)...P(447) which 
are appended to the in-band bits in c as:



c(k+8) = P(k)

for k = 0, 1, ..., 447.

TCH/WFS14.25: 


The block of 291 bits {u(0)… u(290)} is encoded with the 1/2 rate convolutional code defined by 
the following polynomials:



G0/G0 = 1


G1/G0 = 1 + D + D3+ D4 / 1 + D3 + D4


resulting in 582 coded bits, {C(0)… C(581)} defined by:



r(k)

= u(k) + r(k-3) + r(k-4)



C(2k)

= u(k)



C(2k+1)
= r(k)+r(k-1)+r(k-3)+r(k-4)


for k = 0, 1, ..., 290; r(k) = 0 for k<0


and (for termination of the coder):



r(k)

= 0



C(2k)

= r(k-3) + r(k-4)



C(2k+1)
= r(k)+r(k-1)+r(k-3)+r(k-4)


for k = 291, 292, ..., 294


The code is punctured in such a way that the following 142 coded bits:


C(1), C(3), C(5), C(17), C(19), C(33), C(35), C(49), C(51), C(65), C(67), C(81), C(83), C(97), C(99), C(113), C(115), C(129), C(131), C(145), C(147), C(161), C(163), C(177), C(179), C(181), C(193), C(195), C(197), C(209), C(211), C(213), C(225), C(227), C(229), C(241), C(243), C(245), C(257), C(259), C(261), C(273), C(275), C(277), C(289), C(291), C(293), C(295), C(297), C(305), C(307), C(309), C(311), C(313), C(321), C(323), C(325), C(327), C(329), C(337), C(339), C(341), C(343), C(345), C(353), C(355), C(357), C(359), C(361), C(369), C(371), C(373), C(375), C(377), C(385), C(387), C(389), C(391), C(393), C(401), C(403), C(405), C(407), C(409), C(417), C(419), C(421), C(423), C(425), C(433), C(435), C(437), C(439), C(441), C(449), C(451), C(453), C(455), C(457), C(465), C(467), C(469), C(471), C(473), C(481), C(483), C(485), C(487), C(489), C(497), C(499), C(501), C(503), C(505), C(513), C(515), C(517), C(519), C(521), C(529), C(531), C(533), C(535), C(537), C(545), C(547), C(549), C(551), C(553), C(555), C(561), C(563), C(565), C(567), C(569), C(577), C(579), C(581), C(583), C(585), C(587), C(589)


are not transmitted. The result is a block of 448 coded bits, P(0)...P(447) which are appended to 
the in-band bits in c as



c(k+8) = P(k)

for k = 0, 1, ..., 447.

TCH/WFS12.65: 


The block of 259 bits {u(0)… u(258)} is encoded with the 1/2 rate convolutional code defined by 
the following polynomials:



G0/G0 = 1


G1/G0 = 1 + D + D3+ D4 / 1 + D3 + D4


resulting in 518 coded bits, {C(0)… C(517)} defined by:



r(k)

= u(k) + r(k-3) + r(k-4)



C(2k)

= u(k)



C(2k+1)
= r(k)+r(k-1)+r(k-3)+r(k-4)


for k = 0, 1, ..., 258; r(k) = 0 for k<0


and (for termination of the coder):



r(k)

= 0



C(2k)

= r(k-3) + r(k-4)



C(2k+1)
= r(k)+r(k-1)+r(k-3)+r(k-4)


for k = 259, 260, ..., 262


The code is punctured in such a way that the following 78 coded bits:


C(1), C(17), C(33), C(191), C(207), C(223), C(239), C(251), C(253), C(255), C(267), C(269), C(271), C(283), C(285), C(287), C(297), C(299), C(301), C(303), C(313), C(315), C(317), C(319), C(329), C(331), C(333), C(335), C(345), C(347), C(349), C(351), C(361), C(363), C(365), C(367), C(377), C(379), C(381), C(383), C(393), C(395), C(397), C(399), C(409), C(411), C(413), C(415), C(425), C(427), C(429), C(431), C(441), C(443), C(445), C(447), C(457), C(459), C(461), C(463), C(473), C(475), C(477), C(479), C(487), C(489), C(491), C(493), C(495), C(503), C(505), C(507), C(509), C(511), C(519), C(521), C(523), C(525)


are not transmitted. The result is a block of 448 coded and punctured bits, P(0)...P(447) which are appended to the in-band bits in c as



c(8+k) = P(k)

for k = 0, 1, ..., 447.

TCH/WFS8.85: 


The block of 183 bits {u(0)… u(182)} is encoded with the 1/3 rate convolutional code defined by 
the following polynomials:



G1/G1  = 1


G2/G1  = 1 + D2 + D4 / 1 + D + D3 + D4



G3/G1 = 1 + D + D2 + D3 + D4  / 1 + D + D3 + D4

resulting in 549 coded bits, {C(0)… C(548)} defined by:



r(k)

= u(k) + r(k-1) +r(k-3) + r(k-4)



C(3k)

= u(k)



C(3k+1)
= r(k)+r(k-2) + r(k-4)



C(3k+2)
= r(k) + r(k-1)+r(k-2)+r(k-3)+r(k-4)


for k = 0, 1, ..., 182; r(k) = 0 for k<0


and (for termination of the coder):



r(k)

= 0



C(3k)

= r(k-1) + r(k-3) + r(k-4)



C(3k+1)
= r(k)+r(k-2) + r(k-4)



C(3k+2)
= r(k) + r(k-1)+r(k-2)+r(k-3)+r(k-4)


for k = 183, 184, ..., 186


The code is punctured in such a way that the following 113 coded bits:


C(2), C(20), C(23), C(44), C(47), C(71), C(95), C(119), C(143), C(167), C(191), C(212), C(215), C(227), C(230), C(233), C(236), C(239), C(251), C(254), C(257), C(260), C(263), C(275), C(278), C(281), C(284), C(287), C(299), C(302), C(305), C(308), C(311), C(323), C(326), C(329), C(332), C(335), C(341), C(344), C(347), C(350), C(353), C(356), C(359), C(365), C(368), C(371), C(374), C(377), C(380), C(383), C(386), C(389), C(392), C(395), C(398), C(401), C(404), C(407), C(410), C(413), C(416), C(419), C(422), C(425), C(428), C(431), C(434), C(437), C(440), C(443), C(446), C(449), C(452), C(455), C(458), C(461), C(464), C(467), C(470), C(473), C(476), C(479), C(485), C(488), C(491), C(494), C(497), C(500), C(503), C(506), C(509), C(512), C(515), C(518), C(521), C(524), C(527), C(530), C(533), C(536), C(539), C(542), C(545), C(548), C(551), C(553), C(554), C(556), C(557), C(559), C(560)


are not transmitted. The result is a block of 448 coded and punctured bits, P(0)...P(447) which 
are appended to the in-band bits in c as



c(8+k) = P(k)

for k = 0, 1, ..., 447.

TCH/WFS6.60:


The block of 140 bits {u(0)... u(139)} is encoded with the 1/4 rate convolutional code defined by 
the following polynomials:



G1/G1  = 1


G2/G1  = 1 + D2 + D4 / 1 + D + D3 + D4



G3/G1 = 1 + D + D2 + D3 + D4  / 1 + D + D3 + D4


G1/G1 = 1


resulting in 560 coded bits, {C(0)… C(559)} defined by:



r(k)

= u(k) + r(k-1) +r(k-3) + r(k-4)



C(4k)

= u(k)



C(4k+1)
= r(k)+r(k-2) + r(k-4)



C(4k+2)
= r(k) + r(k-1)+r(k-2)+ r(k-3)+r(k-4)



C(4k+3)
= u(k)


for k = 0, 1, ..., 139; r(k) = 0 for k<0


and (for termination of the coder):



r(k)

= 0



C(4k)

= r(k-1) + r(k-3) + r(k-4)



C(4k+1)
= r(k)+r(k-2) + r(k-4)



C(4k+2)
= r(k) + r(k-1)+r(k-2)+ r(k-3)+r(k-4)



C(4k+3)
= r(k-1) + r(k-3) + r(k-4)


for k = 140, 141, ..., 143


The code is punctured in such a way that the following 128 coded bits:


C(3), C(7), C(11), C(15), C(27), C(31), C(35), C(39), C(51), C(55), C(59), C(75), C(79), C(83), C(99), C(103), C(107), C(123), C(127), C(131), C(147), C(151), C(155), C(171), C(175), C(179), C(195), C(199), C(203), C(219), C(223), C(227), C(231), C(243), C(247), C(251), C(255), C(267), C(271), C(275), C(279), C(283), C(291), C(295), C(299), C(303), C(307), C(311), C(315), C(319), C(323), C(327), C(331), C(335), C(339), C(343), C(347), C(351), C(355), C(359), C(363), C(367), C(371), C(375), C(379), C(382), C(383), C(387), C(391), C(395), C(399), C(403), C(406), C(407), C(411), C(415), C(419), C(423), C(427), C(430), C(431), C(435), C(439), C(443), C(447), C(451), C(454), C(455), C(459), C(463), C(467), C(471), C(475), C(478), C(479), C(483), C(487), C(491), C(495), C(499), C(502), C(503), C(507), C(511), C(515), C(519), C(523), C(526), C(527), C(531), C(535), C(539), C(543), C(547), C(550), C(551), C(555), C(559), C(562), C(563), C(566), C(567), C(569), C(570), C(571), C(573), C(574), C(575)


are not transmitted. The result is a block of 448 coded and punctured bits, P(0)...P(447) which are appended to the inband bits in c as 



c(8+k) = P(k)

for k = 0, 1, ..., 447.







�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��http://www.3gpp.org/3G_Specs/3G_Specs.htm�


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line.


�PAGE \# "'Page: '#'�'"  �� Enter the source of the CR. This is either (a) one or several companies or, (b) if a (sub)working group has already reviewed and agreed the CR, then list the group as the source.


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/�


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report 21.900 "3GPP working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. essential correction).


�PAGE \# "'Page: '#'�'"  �� Enter each the number of each clause which contains changes.


�PAGE \# "'Page: '#'�'"  �� Enter an X in the box if any other specifications are affected by this change.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.


�PAGE \# "'Page: '#'�'"  �� This is an example of pop-up text.





CR Page 1


