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1. Introduction

According to SDD [1], the use of HARQ (retransmission) for E-MBS transmission can be considered in IEEE 802.16m amendment. In order to minimize feedback overhead for E-MBS HARQ transmission, a shared HARQ feedback channel design method for E-MBS transmission is proposed. By assigning multiple unicast HARQ feedback channels to an E-MBS shared HARQ feedback channel, UL frame structure changes to support E-MBS can be minimized. 
Because an AMS in Idle State may subscribe some E-MBS services, the reliable detection of ACK/NACK signal from any idle mode AMSs shall also be considered in the current draft [2]. If an AMS in the idle mode has timing offset larger than cyclic prefix (CP), SNR loss due to inter-carrier-interference (ICI) can degrade ACK/NACK detection probability. In this contribution, feedback sequences for E-MBS shared HARQ feedback channel are proposed. The proposed feedback sequences are designed to minimize detection performance degradation due to timing synchronization error.

2. Shared HARQ feedback channel for E-MBS 
2.1 OOK based shared ACK/NACK feedback method
Figure 1 shows the block diagram of the OOK based shared ACK/NACK feedback method. In this scheme, only AMSs to send NACK signals transmit the same predetermined sequences by using shared common HARQ feedback resources, and AMSs to send ACK do not transmit any signal. By sharing feedback resources, feedback overhead for E-MBS H-ARQ feedback channel can be reduced compared to a dedicated feedback resource assignment, and as the number of NACK feedback users increases, more robust NACK signal detection is enabled.
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Figure 1 – Block diagram of the OOK based shared HARQ feedback for E-MBS
Then the transmitted signal for EMBS shared HARQ feedback channel can be defined as Table 1, if 2-by-2 HARQ mini-tile for unicast HARQ feedback channel defined in 15.3.9.2.2 of the current 16m draft [2] is used for E-MBS shared HARQ feedback as shown in Figure 2.
Table 1 – Feedback sequences for UL E-MBS shared feedback channel
	Sequence index
	Feedback sequence
([s1 s2 s3 s4])
	1-bit feedback

	0
	[0  0  0  0]
	ACK

	1
	[1  1  1  1]
	NACK
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Figure 2 – 2-by-2 mini-tile for HARQ feedback channel and feedback sequence mapping
2.2 E-MBS HARQ feedback channel assignment using the unicast HARQ feedback channels 
For the unicast/multicast mixed carrier, E-MBS traffic is multiplexed with unicast traffic using TDM or FDM in the downlink. Since E-MBS traffic is point-to-multipoint transmission, it is natural that no dedicated subframe or PRU set is allocated for E-MBS traffic in the uplink. To assign E-MBS shared HARQ feedback channels in the UL frame, the following two options can be considered: one is reservation of resources for UL control channels (including HARQ ACK/NACK feedback, and fast feedback) for E-MBS and the other is use of current UL control channels designed for unicast traffic. To minimize changes in the UL frame structure and resource allocation rules, we propose to reuse the current (unicast) HARQ feedback channels defined in the current 802.16m draft for E-MBS shared HARQ feedback channels.
In general, OOK based shared feedback requires more resources than user dedicated ACK/NACK feedback to obtain comparable ACK to NACK or NACK to ACK mis-detection probabilities. Therefore by assigning resources for multiple unicast HARQ feedback channels to an E-MBS shared HARQ feedback channels and using the feedback sequences in Table 1, E-MBS shared HARQ feedback channel can be multiplexed with unicast HARQ feedback channel without changing current UL frame structure. 
2.3 Proposed feedback sequence for EMBS shared HARQ feedback channel 

Table 2 shows the proposed feedback sequence for EMBS shared HARQ feedback channel, where k is the subcarrier index, Ncp is the CP size, and Nfft is the FFT size. Usually, [1 1 1 1] is used for the OOK based shared feedback. However, if timing offset exceeding CP size exists, severe ICI happens and the ACK/NACK detection performance can be degraded. If the feedback sequence in Table 2 is used, the feedback sequence in the time domain can be represented as Figure 3. The time domain representation of the proposed feedback signal has similar pattern to the initial ranging signal which can effectively increase the CP size and robust to the timing offsets.

Table 2 –Proposed feedback sequences for UL EMBS shared feedback channel
	Sequence index
	Feedback sequence
([s1 s2 s3 s4])
	1-bit feedback

	0
	[0  0  0  0]
	ACK

	1
	[1   ej2(k(Ncp/Nfft)   1  ej2(k(Ncp/Nfft) ] 
	NACK
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Figure 3 – Time domain representation of the proposed shared feedback sequence
3. Proposed Text
---------------------------------------------------------Start of the Text----------------------------------------------------------
15.x Support for Enhanced Multicast Broadcast Service
15.x.y E-MBS Operation with Retransmission

15.x.y.1 Feedback channel based retransmission

An HARQ operation for E-MBS follows the same procedure as defined in section 15.3.9 with the exception of procedure described in this section.
For E-MBS, a common HARQ feedback channel is shared by a group of AMSs which subscribe E-MBS service. The same HARQ feedback control channels as defined in 15.3.9.2.2 is used for a shared HARQ feedback for E-MBS. For reliable detection of the feedback information, multiple unicast HARQ feedback channels may be assigned for a shared HARQ feedback channel.
AMSs transmit the feedback sequence defined in Table zzz through the assigned shared HARQ feedback channel only when they have to send NACK feedback to an ABS. AMSs shall not transmit any signal for ACK feedback. 
A common shared HARQ feedback resource is shared by AMSs which receive the same E-MBS traffic from the same E-MBS service flow. An ABS assigns the feedback channel to AMSs which subscribe E-MBS through an E-MBS MAP message. The E-MBS MAP message contains the information of the indices of HARQ feedback channels assigned to the AMSs. 
Table zzz –Feedback sequences for UL E-MBS shared feedback channel
	Sequence index
	Feedback sequence
	1-bit feedback

	0
	[0  0  0  0]
	ACK

	1
	[1   ej2(k(Ncp/Nfft)   1  ej2(k(Ncp/Nfft) ] 
	NACK


---------------------------------------------------------End of the Text----------------------------------------------------------
References
[1] IEEE 802.16m-09/0034, “IEEE 802.16m System Description Document (SDD)”
[2] IEEE P802.16m/D1

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PAGE  
1

_1312752392.vsd
On-Off keying
modulation


ACK or NACK


s1


X1


On-Off keying
modulation


ACK or NACK


sK


XK


...


Y1


Energy detection


Mobile Station 1


Mobile Station K


s'


ACK or NACK


YR



