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Latency assumptions:
Let’s consider the following simplified latency assumptions:
- time for decoding (i.e. deinterleaving & channel decoding):      6.0us.

- Interleaver processing: 





            1.0us

- 1 iteration of Layered Belief Propagation (LBP):          

  0.5us

Thus, in order to cope with the latency assumptions we target 12 LBP iterations without the channel interleaver versus 10 LBP iterations with the channel interleaver.

Because one iteration of LBP performs as two iterations of standard Belief Propagation (BP) we run simulations with 24 and 20 BP iterations without and with channel interleaver, respectively. 
Simulation Details

According to the LDPCC PPDU encoding procedures, codewords of 648 and 1944 bits length has be selected depending on the packet length. For each mode, two different packet sizes have been simulated (the shortest and the longest codeword cases). Packet sizes have been selected in order to minimize the amount of shortening, puncturing and repetition. Packet length selection is reported in Table 1.

Simulation Conditions:

· perfect synchronization and CSI

· no impairments

· IEEE 802.11n channel model: Channel D, 2x2, element spacing 0.5 ;

· MMSE detection;

· 20  LDPCC iterations of BP with 802.11n Interleaver 

· 24  LDPCC iterations of BP withouth 802.11n Interleaver

· 100 erroneous packets per SNR  
Tble 1
	Simulation Table

	Simulation 
Number
	MCS
	FEC
	Packet Length [Bytes]

	1
	8
	LDPCC 648
	37

	2
	8
	LDPCC 1944
	970

	3
	9
	LDPCC 648
	37

	4
	9
	LDPCC 1944
	970

	5
	10
	LDPCC 648
	56

	6
	10
	LDPCC 1944
	909

	7
	11
	LDPCC 648
	24

	8
	11
	LDPCC 1944
	970

	9
	12
	LDPCC 648
	37

	10
	12
	LDPCC 1944
	909

	11
	13
	LDPCC 648
	50

	12
	13
	LDPCC 1944
	970

	13
	14
	LDPCC 648
	56

	14
	14
	LDPCC 1944
	909

	15
	15
	LDPCC 648
	63

	16
	15
	LDPCC 1944
	1010


Simulation Results
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Conclusion
Simulation results show that only in the cases with MCS 13 and 14 and for short packet sizes does the use of the channel interleaver combined with 20 LDPCC iterations gives performance results slightly better than 24 LDPCC iterations without the channel interleaver. In all the other cases, it is shown that is more beneficial to use the time required for deinterleaving to perform additional LDPCC decoder iterations. Thus we propose to remove the channel interleaver from the IEEE 802.11n Draft.
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Abstract


This document presents an analysis of the 802.11n interleaver, when used in conjunction with the LDPC codes, in terms of the trade-off between performance and latency requirements for the decoder.  The analysis is carried out comparing LDPCC simulation results with and without the channel interleaver.  IEEE Channel Model D, MCS’s 8 - 15 and Nss=2 spatial streams in 20MHz Bandwidth have been considered in a 2x2 configuration. The time budget for the decoding process is assumed to be fixed.  The latency penalty of the interleaver and its subsequent reduction in decoder iterations in the same time budget is contrasted with the interleaver’s performance benefits.  Based on these simulation results, we have shown that the presence of the channel interleaver, at best, doesn’t introduce a significant advantage.
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