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1. Introduction

In order to support adaptive modulation and coding (AMC) for E-MBS traffics, CQI information of all users in the multicast group should be feedback to the ABS to adjust MCS level, and it requires huge feedback overhead proportional to the number of AMSs in the multicast group. In this contribution, we propose an AMC operation method for E-MBS traffics using shared 1-bit feedback channels. The proposed method requires only two or three shared 1-bit feedback channels regardless of the number of AMSs in a multicast group, and adjust the MCS level to the optimum MCS with small number of iterations.
2. AMC operation method for E-MBS traffics 
2.1 AMC for E-MBS traffic
According to SDD [1], link adaptation methods e.g. AMC can be considered for E-MBS operation in 802.16m. For dynamic MCS adaptation according to the channel conditions of AMSs in a multicast group, the worst CQI information of the AMSs in a group should be known to the ABS to adjust MCS level. We can consider CQI feedback method for E-MBS using fast feedback channels in 802.16m amendment [2]. However, the CQI feedback overhead can be huge, if all AMSs in the multicast group transmit CQI feedback. Therefore it is necessary to develop efficient AMC operation method with small UL feedback overhead.
2.2 Proposed AMC operation method for E-MBS traffics utilizing 1-bit shared feedback channels
For E-MBS HARQ ACK/NACK feedback, OOK based shared feedback channel can be used [3], and by using the E-MBS shared HARQ feedback channel, any kinds of 1-bit information can be feedback to an ABS using the shared feedback resources among the AMSs in a multicast group. If the ABS can know whether there are any AMSs in a group which failed to use current MCS or there are any MSs which can decode more unreliable MCS level.

If there are three 1-bit shared feedback channels are available, AMSs in a multicast group can transmit the CQI information about the adequate MCS level for each AMS using the shared feedback channel as follows:
Table 1 –An example of feedback sequences for AMC operation for E-MBS traffic
	Feedback sequence
	Feedback information

	Shared 1-bit feedback channel 1 (b1)
	Shared 1-bit feedback channel 2 (b2)
	Shared 1-bit feedback channel 3 (b3)
	

	[ 1 1 1 1]
	[0 0 0 0]
	[0 0 0 0]
	Can decode more unreliable MCS level

([b1 b2 b3] = [1 0 0])

	[0 0 0 0]
	[1 1 1 1]
	[0 0 0 0]
	Current MCS level is optimum

([b1 b2 b3] = [0 1 0])

	[0 0 0 0]
	[0 0 0 0]
	[1 1 1 1]
	Need to change the MCS level to more robust level

([b1 b2 b3] = [0 0 1])


At the ABS, three bit shared feedback information b1, b2, b3 is estimated based on energy detection. According to the feedback information, the ABS can adjust the MCS level as shown in Table 2. With small number of iterations, the ABS can adjust MCS level for the E-MBS traffic to the optimum for the AMSs in a multicast group.

Table 2 – An example of MCS level adaptation method according to the shared feedback information for E-MBS traffic (when three 1-bit feedback channels are available)
	b1
	b2
	b3
	Action

	0
	0
	0
	Maintain MCS level

	0
	0
	1
	Lower MCS level

	0
	1
	0
	Maintain MCS level

	0
	1
	1
	Lower MCS level

	1
	0
	0
	Increase MCS level

	1
	0
	1
	Lower MCS level

	1
	1
	0
	Maintain MCS level

	1
	1
	1
	Lower MCS level


If only two shared 1-bit feedback channels are available, AMSs in a multicast group can transmit the CQI information about the adequate MCS level for each AMS using the shared feedback channel as follows:

Table 3 –Proposed feedback sequences for AMC operation for E-MBS traffic
	Feedback sequence
	Feedback information

	Shared 1-bit feedback channel 1 (b1)
	Shared 1-bit feedback channel 2 (b2)
	

	[ 1 1 1 1]
	[0 0 0 0]
	Can decode more unreliable MCS level

([b1 b2] = [1 0])

	[0 0 0 0]
	[0 0 0 0]
	Current MCS level is optimum

([b1 b2] = [0 0])

	[0 0 0 0]
	[1 1 1 1]
	Need to change the MCS level to more robust level

([b1 b2] = [0 1])


At the ABS, two bit shared feedback information b1, b2 is estimated based on energy detection. According to the feedback information, the ABS can adjust the MCS level as shown in Table 4. With small number of iterations, the ABS can adjust MCS level for the E-MBS traffic to the optimum for the AMSs in a multicast group.

Table 4 – An example of MCS level adaptation method according to the shared feedback information for E-MBS traffic (when two 1-bit feedback channels are available)
	b1
	b2
	Action

	0
	0
	Maintain MCS level

	0
	1
	Lower MCS level

	1
	0
	Increase MCS level

	1
	1
	Lower MCS level


---------------------------------------------------------Start of the Text----------------------------------------------------------
15.x Support for Enhanced Multicast Broadcast Service

15.x.y Dynamic MCS adaptation for E-MBS
For dynamic MCS adaptation for E-MBS traffic, a shared feedback channel is assigned to AMSs in a multicast group. AMSs in a multicast group indicate whether more robust MCS level is needed or not by transmitting predefined feedback information through the assigned shared feedback channel and the ABS adjusts the MCS level according to the feedback information received from the AMSs in the multicast group. Because only 1-bit information can be expressed using a single shared feedback channel, multiple shared feedback channels may be used to prevent the adjusted MCS level from fluctuating continuously. The number of shared feedback channels and feedback sequences are TBD.

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

[3] C80216m-09/1808, “Shared HARQ feedback channel for E-MBS” 

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PAGE  
4

