Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG GERAN Adhoc#3              






  
  
            GPC150319
Kista,Sweden 29th June – 2nd July 2015
Source:
Samsung Electronics
Title: 



pCR 45.820 NB OFDMA – Uplink Forward Error Correction 
Document for:

Discussion and Decision 
Agenda item:

1.4.2.4
1 Introduction
This document provides the text proposal related to uplink FEC for NB OFDMA system. The detailed discussions can be found in [1].
2 Proposed Text for the TR
	First Change


7. 
Physical layer aspects and radio access protocols for clean slate concepts
[details omitted]
7.2.2.4.5
Transmit chain for uplink channels
[details omitted]
7.2.2.4.5.1
CRC Calculation
[details omitted]
7.2.2.4.5.2
FEC and Interleaving with Turbo codes
[details omitted]
7.2.2.4.5. 2.1
Rate Matching with Turbo codes
[details omitted]
7.2.2.4.5.3
FEC and rate matching with LDPC codes 

LDPC coding is proposed for forward error correction in the uplink because it provides better coding gain than convolutional coding and turbo coding even for small code block sizes and low code rates.
Although the decoding complexity of LDPC coding is higher than that of convolutional coding, the decoding is performed at the base station and the complexity is considered acceptable as similar as turbo decoding.
7.2.2.4.5.3.1
Code description
LDPC code is defined by a matrix H of size m-by-n, where n is the length of the code and m is the number of parity check bits in the code. The number of systematic bits is k = n – m.
The matrix H is defined as:
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where Pi,j is one of a set of z-by-z permutation matrices and sum of z-by-z permutation matrices or a z-by-z zero matrix. The matrix H is expanded from a base matrix Hb of size mb-by-nb, where n = z ∙ nb and m = z ∙ mb, with z an integer. The base matrix is expanded by replacing each 1 in the base matrix with a z-by-z permutation matrix or sum of z-by-z permutation matrix, and each 0 with a z-by-z zero matrix. 

The set of permutation matrices contains the z-by-z identity matrix, circular right shifted versions of the identity matrix and sum of circular right shifted versions of the identity matrices. The base model matrix Hbm is the same size as the base matrix Hb, with each binary entry (i,j) of the base matrix Hb replaced to create the model matrix Hbm. Each 0 in Hb is replaced by -1 to denote a z-by-z all-zero matrix, and each 1 in Hb is replaced by a circular shift size p(i,j), or sum of circular shift size [p0(i,j), p1(i,j)]. The base model matrix Hbm can then be directly expanded to H.
A base model matrix is defined for the largest code block size and lowest code rate (=1/6). The set of shifts { p(i,j) } in the base model matrix are used to determine the shift sizes for all other code block size(CBS)s. 
The shift sizes {p(z,i,j)} for a code block size corresponding to expansion factor z are derived from { p(i,j) } by using a modulo function. 
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In particular, the shift sizes in sum of circular shift size are also derived from the above modulo function, respectively. 

7.2.2.4.5.3.2
Rate matching with LDPC codes

The rate matching for LDPC coded transport channels is defined as generation of a circular buffer similar to turbo codes. The encoded bits are directly mapping to the circular buffer of size as u∙6, where u denotes the size of systematic bits. The output bits of rate matching are in front part of the circular buffer with the size of (u∙modulation order/code rate). 

7.2.2.4.5.3.3
Channel Interleaving 

The output bits of rate matching shall be interleaved by a block interleaver with a block size corresponding to the output bits. 

Let k be the index of the output bits of rate matching and mk be the index of the output bits of rate matching after interleaving.
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where s = mod(k, 8) , t = floor(k/8), nr denotes the size of output bits of rate matching
7.2.2.4.5.4
Scrambling
[details omitted]
	End of Changes
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