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Proposed Text for Deriving PER of a Burst with Multiple FEC Blocks in Section 4

Senjie ZHANG, May WU, Hongming ZHENG, Jinbao ZHANG, Yang-seok CHOI, Nageen Himayat, 
Intel Corporation
I. Introduction

This contribution is a text proposal for Section 4 in the evaluation methodology document IEEE C802.16m-07/080r3. 
According to section 4.6, for a burst with N FEC blocks, the PER of this burst can be derived by each FEC block’s BLER as
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In a WiMAX system, a burst can contain more than one FEC block and there is no interleaver across FEC blocks. In a fading channel, different FEC blocks suffer different fading. They have individual BLERs. In such a case equation (1) is not accurate because it is in terms of long-term average, while PER derivation is a short-term calculation. 
Simulation results show the same conclusion. 
In the simulation, burst’s size is chosen to be 96 sub-carriers by 6 symbols. Channel coding is CTC. This is a typical case for multiple FEC blocks as shown in Table 1.

	           Burst Size              
MCS
	6 slots (96 subc x 6 sym)

	CTC, QPSK 1/2
	2 FEC blocks (3/3 slots)

	CTC, QPSK 3/4
	2 FEC blocks (3/3 slots)

	CTC, QAM16 1/2
	3 FEC blocks (2/2/2 slots)

	CTC, QAM16 3/4
	6 FEC blocks

	CTC, QAM64 1/2
	6 FEC blocks

	CTC, QAM64 2/3
	6 FEC blocks

	CTC, QAM64 3/4
	6 FEC blocks

	CTC, QAM64 5/6
	6 FEC blocks


Table-1 WiMAX FEC block partition in a 96x6 burst

The simulation scenario is a downlink transmission with a single interferer with SIR 30dB. The receiver is consistent with the section 4.5.1. 
The simulation results are plotted in Figure-1 and 2. Figure-1 shows that RBIR works well for BLER (single FEC blocks). Figure-2 shows that PER derived from equation (1) is not accurate.
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Figure-1 Performance of RBIR in BLER calculation
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Figure-2 Performance of deriving PER from BLER

A modification on the RBIR mapping function can solve this issue. The modified RBIR mapping function is
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In equation (2), 
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[image: image7.wmf]g

 is an adjusting parameter. 
Figure-3 shows that modified RBIR can be used to obtain accurate PER for a burst containing multiple FEC blocks.
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Figure-3 Performance of Modified RBIR in PER calculation
Based on the results above, we propose to insert a new subsection on the modified RBIR for multiple FEC blocks in subsection 4.3.1 and 4.6.
II. Proposed Text for Section on Deriving PER of Burst with Multiple FEC Blocks
-------------------------------------------------------Start of the text------------------------------------------------------------

[Add the following text after the line#21 of the page55 in C802.16m-07/080r3]
4.3.1.1 Modified RBIR
In order to obtain accurate PER for a burst containing multiple FEC blocks without a cross-block interleaver, RBIR can be calculated as
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Where, 
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[image: image12.wmf]g

 is an adjusting parameter. 
Some optimized adjusting parameter values are listed below. More cases for different burst size are FFS.
	           Burst Size              
MCS
	6 slots 
(96 subc x 6 sym)

	CTC, QPSK ½
	6.6

	CTC, QPSK ¾
	3

	CTC, QAM16 ½
	10

	CTC, QAM16 ¾
	5

	CTC, QAM64 ½
	21

	CTC, QAM64 2/3
	8.4

	CTC, QAM64 ¾
	6

	CTC, QAM64 5/6
	4.2


Table (y): optimized Gamma value
[Replace the line#11~17 of the page64 in C802.16m-07/080r3 with the following text]
Consider a packet comprised of several FEC blocks. The packet error rate (PER) is the probability that an error occurs in at least one of FEC blocks comprising the packet. The PHY abstraction predicts the link performance, in terms of BLER for a coded FEC block.  Here we need to extrapolate the PER given the predicted BLER. 
If a packet is comprised of J blocks and the predicted BLERs are given by BLER1, BLER2, …, BLERJ, and, then the PER with a cross-block interleaver is derived as
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For a packet consisting several individual FEC blocks (without cross-block interleaver), the packet error rate (PER) should be derived using Modified RBIR described in section 4.3.1.1.
-------------------------------------------------------End of the text------------------------------------------------------------
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