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 Proposed text for network coding based retransmission for EMBS
 Xianwei Gong, Jin Xu, Robert Xu, Kaiying Lv, Bo Sun, Huiying Fang
ZTE Corporation
1.
Introduction 
In the SDD document[1], An ABS may use a network-coding based retransmission scheme that does not require a feedback channel. Other schemes requiring feedback channels are being studied. In this contribution, we propose a new network coding scheme based E-MBS retransmission to improve E-MBS transmission performance.
In known network coding schemes based E-MBS retransmission, the scheme in [2] is implemented easily, but the scheme of generating redundant packets by XORing several contiguous original packets makes not good E-MBS transmission performance easily, The scheme in [3] has good performance, but it needs more space to store original packets for generating the first transmitting packets, relative to redundant packets.
This contribution proposes a new network coding scheme based E-MBS retransmission. It needs few space to store original packets for generating the first transmitting packets, and has better performance.
2.
Proposed network coding based retransmission for EMBS without Feedback
2.1 Introduction of Proposed Network Coding scheme
It is assumed that there are K original packets 
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The K first transmitted packets 
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 are generated by using the proposed network coding scheme as following:
1, the K first transmitted packets 
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 are generated by XORing original packets 
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 with the following steps:
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2, the M redundant packets 
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 are generated by XORing original packets 
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For example, there are 8 original packets 
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, and 4 redundant packets can be transmitted. So the 8 first transmitted packets 
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 are generated by using the above network coding scheme, and the results shows in the figure 1.
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Figure 1   8 first transmitted packets and 4 redundant packets generated 
by XORing 8 original packets with proposed network coding scheme
2.2 Feature of the proposed scheme
1, it needs a little space to store original packets for generating transmitting packets;
2, it has low complexity;
3, it does not need feedback channel;

4, it has better performance.

2.3 Performance evaluation
We compare the proposed network coding scheme with Motorola network coding scheme in [2] and NTU-ITRI network coding scheme in [3]. 

The simulation scenario is:
X-axis: retransmission overhead (redundant packets number / original packets number);
Y-axis: loss packet rate ( (original packets number – successful decoding packets ) / original packets number );
It notes that loss packet rate is ratio of error packets number, after receiver decoding the packets with network coding, to original packets number. And the erasure rate of the following table is the number of lost packets during transmission in channel.
And the simulation condition is: 
	index
	original packets number
	erasure rate
	redundant packets number
	batch number

	1
	20
	0.05
	1,3,5,7,9,11
	10000

	2
	30
	0.05
	1,4,7,10,13,16
	10000

	3
	12
	0.08
	1,2,3,4,5,7
	10000

	4
	30
	0.08
	1,4,7,10,13,16
	10000


The simulation results are:
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Figure 2 the result with simulation condition in index 1
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Figure 3 the result with simulation condition in index 2
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Figure 4 the result with simulation condition in index 3
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Figure 5 the result with simulation condition in index 4

2.4 Conclusion
From simulation results, the proposed network coding scheme has better performance than Motorola network coding scheme in [2] and NTU-ITRI network coding scheme in [3]. So the proposed network coding scheme should be adopted.
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15.9.2 E-MBS Operation
15.9.2.x E-MBS Operation with Retransmission
15.9.2.x.x Network Coding based Transmission without Feedback
It is assumed that there are K original packets 
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 are generated by using the proposed network coding scheme as following:
1, the K first transmitted packets 
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2, the M redundant packets 
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