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Proposed Amendment Text for Secondary Fast Feedback Control Channel
Tsao-Tsen (Jason) Chen, Kai Yu, Sten Sjöberg, Per-Erik Östling, Per Ernström 
Ericsson AB
Introduction

Based on the performance and complexity comparisons (1( of different channel coding proposals for the secondary fast feedback channel (SFBCH), we propose that the SFBCH payload be encoded by tail-biting convolutional code (TBCC). Also, the TBCC encoding is done only once for each payload; that is, there is no need to divide larger payload (when ( 13 bits) into 2 smaller payloads followed by 2 separate encodings.
TBCC is a class of linear block code and can be described by the basis sequences' table format in section 15.3.9.2.1.2.1. However it can be more efficiently described by the set of generator polynomials and the associated expurgation and puncturing tables.
Proposed Text
(Add the texts, figure and table marked in blue in the following sections of (2((
[  ------------------- AWD Text Proposal #6 of UL Ctrl DG --------------------]
15.3.9.2.1.2. Secondary Fast Feedback Control Channel

The SFBCH is comprised of 3 distributed FMTs with [2] [4] pilots allocated in each FMT. Pilot sequence is TBD.
The SFBCH symbol generation procedure is shown in Figure UL-5. First, the SFBCH payload information bits 
 
[image: image2.wmf]1

2

1

0

-

L

a

a

a

a

L

are encoded to N bits 
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using the linear block codes (tail-biting convolutional codes) described in Section 15.3.9.2.1.2.1.















The coded sequence 
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symbols 
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using QPSK. The value of N is TBD.  The modulated symbols 
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 and pilot sequence (TBD) are combined to form sequence 
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 and then mapped to the data subcarriers of the SFBCH FMTs as shown in Figure UL-6.
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Figure UL-5, Mapping of information in the SFBCH.
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Figure UL-6, SFBCH comprising of three distributed 2x6 UL FMTs.
15.3.9.2.1.2.1. Channel coding for Secondary Fast Feedback Control Channel

The  L (
 7 ( L ( 24) information bits in the SFBCH shall be encoded using tail-biting convolutional code (TBCC) with codeword length
[image: image25.wmf]N

. Let the  L information bits be denoted by 
 
[image: image27.wmf]1

2

1

0

-

L

a

a

a

a

L

 and the N bits codeword is denoted by
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Figure UL-7: Tail-biting convolutional codes for encoding SFBCH with payload sizes 7 to 24 bits. For payload sizes 7 to 11 bits, zeros are inserted into the information bits input to the encoder, and the first-level puncturing and the second-level puncturing do not apply.

The set of generator polynomials for the mother TBCC is given in octal format by (16, 112, 556, 636, 656). For N=60, the information bits, (a0, a1,…, aL-1), in the SFBCH shall be encoded to 60 encoded bits, (b0, b1, …, b59). For 7≤L≤11, 5 to 1 zeros, respectively, are inserted into the information bits to perform the expurgation operation. The resulting length-12 zero-padded information bits vectors are encoded by the rate 1/5 mother TBCC to generate 60 encoded bits (see Figure UL-7). For 7≤L≤11, the input bits vectors are given by
(ā0,..., ā 11)=(a0,a1,a2,0,a3,0,a4,0,a5,0,a6,0) for L=7,

(ā 0,..., ā 11)=(a0,a1,a2,a3,a4,0,a5,0,a6,0,a7,0) for L=8,

(ā 0,..., ā 11)=(a0,a1,a2,a3,a4,a5,0,a6,a7,0,a8,0) for L=9,

(ā 0,..., ā 11)=(a0,a1,a2,a3,a4,a5,0,a6,a7,a8,a9,0) for L=10,

(ā 0,..., ā 11)=(a0,a1,a2,a3,a4,a5,a6,a7,a8,a9,a10,0) for L=11.

For 12≤L≤24, the input bits vector, (ā 0, ā 1,…, ā L-1)=(a0, a1,…, aL-1), are encoded by the rate 1/5 mother TBCC, the rate 1/4 TBCC, or the rate 1/3 TBCC according to the first-level puncturing given in Table UL-3. The rate 1/4 TBCC and rate 1/3 TBCC are punctured from the rate 1/5 mother TBCC by using only 3 and 4, respectively, generator polynomials from the set (16, 112, 556, 636, 656). The encoded bits from the TBCC encoders are further punctured by the second-level puncturing given in Table UL-3. The TBCC encoder is shown in Figure UL-7. Take the (60,21) (L=21) TBCC as an example. The 21 information bits are first encoded by the TBCC with the set of generator polynomials (112, 556, 636), and 63 encoded bits are generated. The (3(m)th,(3(m+1)th, and (3(m+2)th encoded bits are the encoder outputs from generator polynomials 112, 556, and 636, respectively, for the mth input information bit, where m=0,1,…,20. During the second-level puncturing, the 0th, 27th, and 54th encoded bits are further punctured and the remaining 60 encoded bits exit the encoder.
Table UL-3: The puncturing patterns for generating (60,L) TBCC from the rate 1/5 mother TBCC with the set of generator polynomials (16,112,556,636,656). In the first-level puncturing, TBCC with all or part of the generator polynomials (in the second column) from the mother code set (16,112,556,636,656) are used to encode payloads from 12 bits to 24 bits. In the second-level puncturing, some (or none) of the encoded bits from the TBCC encoders (after the first-level puncturing) are further punctured according to the bit positions listed in the third column.
	L
	First-level puncturing: the set of generator polynomials for the TBCC encoding
	Second-level puncturing: positions of bits to be punctured after the TBCC encoding

	12
	(16,112,556,636,656)
	none

	13
	(16,112,556,636,656)
	(1,16,31,46,61)

	14
	(16,112,556,636,656)
	(3,8,13,18,23,28,33,38,43,48)

	15
	(16,112,636,656)
	none

	16
	(16,112,636,656)
	(0,16,32,48)

	17
	(16,112,636,656)
	(0,8,16,24,32,40,48,56)

	18
	(16,112,636,656)
	(0,4,8,12,16,20,24,28,32,36,40,44)

	19
	(16,112,636,656)
	(0,4,8,12,16,20,24,32,36,40,48,52,56, 64,68,72)

	20
	(112,556,636)
	none

	21
	(112,556,636)
	(0,27,54)

	22
	(112,636,656)
	(2,15,23,31,52,60)

	23
	(112,636,656)
	(0,3,12,21,30,33,42,51,60)

	24
	(112,636,656)
	(1,7,13,19,25,31,37,43,49,55,61,67)
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