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1 Introduction
In [1], as well as previous contributions [2]-[6], we have shown that E-MBS can exploit coding to mitigate channel variation and recover lost packets. 
This document describes the proposed AWD text for coding support support in E-MBS
2 Simulation Results
To support our proposal, we recap the simulation results in (C80216m-09_3059r1) [1] to show the data recovery performance in E-MBS with coding. 
We compare different designed codes, including harmonized codebook IEEE C802.16m-09/1682r2 [6], and the codes proposed by NTU in C80216m-09_1682[2], NEC (C80216m-09_2111) [4],, Motorola (IEEE C802.16m-09/0072r1) [5].
The simulation settings are as follows:

· One ABS broadcast to 10 AMSs. 
· In each trial, the ABS transmits L original packets. L = 25, 50, and 100. 

· We set different number of retransmission packets, from 1 to 25.

· The packet loss rate is 0.05

We use two metric for simulation:

· Received packets: the total number of packets decoded by 10 AMSs.
· All perfect ratio: a trial is successful if all AMSs decode all L packets. The all perfect ratio is the ratio of successful trials over total number of trials.
Fig. 1 shows the result of L= 25. We can see that harmonized scheme performs better than Motorola scheme and without coding scheme (no NC). And fig. 2 shows the result that in all perfect ratio, harmonized scheme is also the best, and the ratio is much higher than Motorola and no NC.
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Fig. 3 and fig. 4 are results of L = 50. Fig. 5 and fig. 6 are results of L = 100. The harmonized scheme also performs well.
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Fig. 4  L = 50, p = 0.05
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Fig.6  L = 100, p = 0.05

harmonized

NEC

NTU

Motorola

no NC


We also simulate under different number of AMSs. And the harmonized scheme also performs well. [image: image7.emf]5 10 15 20
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Fig. 7  L = 25, p =0.05, transmission packets = 35
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Fig. 8  L = 50, p =0.05, transmission packets = 60
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We now compare the performance of the system with the network coding and the system without the network coding scheme but transmitting the packets in a lower rate. The overall redundant rate is the same for both cases. For example, if the overhead for NC is  and rate is R, we assume the transmission rate for the system without the network coding is R/(1+).  For the system without the network coding, we evaluate the systems performance by the outage rate. We assume each packet occupies one resource unit, i.e., 18 subcarrier x 6 OFDM symbol. The instantaneous rate is given by channel realizations in this resource unit and computed by the average mutual information (MI). We assume each subframe (6 OFDM symbol) contains one packet. For one frame of L packets, we obtain L MI rates. Among L MI rates, we then find the transmission rate R0 that incurs the error rate equals to Pe=0.05. Then we reduce the transmission rate from R0 for a given overhead and obtain the transmission rate R= R0 /(1+), and find the outage rate based on R.

The simulation parameters for the OFDM system are given in Table 1. We consider the velocities for Doppler shift are 15 and 30 km/h respectively.

	Channel Model
	Urban Macrocell 

	Carrier Frequency
	2GHz

	Sample Frequency
	11.2MHz

	FFT Size
	1024

	Subcarrier
	[504:521]

	L
	50, 100

	Vdop
	15, 30 Km/h

	Receiver SNR
	10dB

	Subframe/Packet
	1


Table 1 Simulation parameters for OFDM systems.

The results for L=50 and L=100 are illustrated in Fig. 10 and Fig. 11, respectively. We can see that the network coding scheme performs better than the scheme without NC but simply reducing the transmission rate.
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Fig. 10 Performance comparisons between the systems with and without network coding scheme (L=50).  
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Fig. 11 Performance comparisons between the systems with and without network coding scheme (L=100).  

Proposed Text to P802.16m Amendment Working Document
Add the following text into the amendment draft:

---------------------------------------------------Start of the proposed text------------------------------------------------------
16.9.2.4 E-MBS Coding Support 
E-MBS can exploit coding to mitigate channel variation. E-MBS does not apply HARQ to mitigate channel variation. Therefore, packet loss introduces E-MBS burst corruption and the associated quality of experience decreases. In order to enhance reception performance, E-MBS coding could be used to reconstruct the lost packet. For example: The number of original packets (L) and redundant packets (Q) should be specified prior to the transmission. An ABS first transmits L packets, P1, ..., PL. Then, Q packet-slots are transmitted as well. The packets for retransmission R1,..., RQ might be formed as binary combining of different subsets of original packets P1,..., PL. A pre-defined codebook is used to determine the combining scheme. Once receiver packets are larger than L, receiver can reconstruct original burst. The codebook is out of scope. 

In order to support E-MBS coding, a burst will be partition into multiple sub-bursts. The length of subburst might be equal to the length of a packet or multiple packets. Then the higher layer could rely on the physical layer CRC detection to ensure the correctness of each packet. The E-MBS coding could apply correct packet to construct packet.

---------------------------------------------------End of the proposed text-------------------------------------------------------
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