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1. Introduction
In IEEE 802.16m SDD[1], for E-MBS operation with retransmission, an ABS may use a network-coding based retransmission scheme that does not require a feedback channel. In [2], the basic network-coding scheme and its two variations are introduced to obtain the redundant packets for retransmissions in E-MBS without MS feedback. However, the proposed schemes in [2] although simple do not provide a superior packet recovery performance.
In this harmonized document, we propose the network coding based retransmission scheme for E-MBS with feedback from MS’s. This harmonized document includes the text from contributions C80216m-09_1682 [3] , C80216m-09_1684 [4], and C80216m-09_2111 [5].
2 Simulation Results 
We propose the harmonized scheme in this document. We compare the harmonized network coding scheme in C80216m-09_1682r1 without feedback and the network coding scheme with the feedback proposed in this document.

The simulation settings are as follows:

· One ABS broadcast to 10 AMSs. 

· In each trial, the ABS transmits L original packets. L = 75, 100, and 125. 

· The packet loss rate is 0.01, 0.02, 0.03, 0.04, 0.05, 0.07
We use the metric All perfect ratio for simulation.
Fig. 1 shows the result of L= 100. We can see that the harmonized scheme for the feedback case provide a certain performance gain for the number of retransmissions Q=14, 18 over the scheme without feedback. Similar results can be found in Fig. 2 for L=125.
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Fig. 1. L=100
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Fig. 2. L=125
3. Proposed Text
Proposed Text to P802.16m Amendment Working Document

Add the following text into the amendment draft:

================================= Start of Proposed Text=============================
15.8 Support for Enhanced Multicast Broadcast Service

15.8.2.3.X.1 Network Coding based E-MBS Retransmission

E-MBS may support network coding retransmission with or without feedback. 

15.8.2.3.X.1.2 Network Coding based E-MBS retransmission with Limited Unicast Feedback

An ABS first transmits L packets, P1,…, PL. After the L packets are transmitted, a feedback of number of lost packet W is sent by every AMS in the service to ABS. The ABS sends network coding based retransmission packets based on the received feedback. The pre-defined codebook is used to determine the coding coefficient for network coding transmission. In the Network Coding Extended Header, Mode should be set to 10, PKT_N should be set to L, and Feedback Information field may be filled based on the feedback configuration. 

15.8.2.3.X.1.3 Network Coding based E-MBS retransmission with Common Feedback
AMS may signal the ABS if the number of error packet reaches the feedback threshold specified in the E-MBS packet header. The feedback signal from AMS should be sent through common feedback channel. The ABS sends network coding based retransmission packets based on the received feedback. The pre-defined codebook is used to determine the coding coefficient for network coding transmission. In the Network Coding Extended Header, Mode should be set to 11, and Feedback Information field may be filled based on the feedback configuration.
15.8.2.3.X.2.2 Codebook for Network Coding Based E-MBS Retransmission with Feedback.

An ABS first transmits L packets, P1,…, PL. After the L packets are transmitted, a feedback of number of lost packet W is sent by every AMS in the service to ABS. The average packet loss rate is computed by
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where K denotes the total number of AMS’s with the feedback. Given p and M, we obtain size of 0, i.e., l0 as follows. 

First we obtain x* by
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where a,b are parameters given in Table x.

Then, we obtain

N*=min{round(x*), L} 

Set  M=5 if L>50, or M=4 if L<=50.

Determine ln n=0,1,…,2M-1, by

1) l0=L-N*.

2a) For n=1, …2M-1, first let ln =Z, where 
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2b) For the rest n*-(2M-1)Z packets, add ln by 1 based on the ascending order of the Hamming weight of the binary expansion of n until 
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	M
	a
	b

	4
	-1.0039
	0.9348

	5
	-0.9704
	1.2243


Table x Parameters for obtaining x*.
With above process, the code structure defined by {ln} is obtained to generate the first M retransmission packets R1, …, RM. The encoding method is the same as described in Section 15.3.8.X.2.1 (See C80216m-09_1682r1). The retransmsion packets RM+1, RM+2, …, RL are generated in the same way as described in 15.3.8.X.2.1 (See C80216m-09_1682r1).
================================= End of Proposed Text=============================
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