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LG Electronics
1 Introduction

During last meeting there was a consensus that the 802.16p BS should provide the method of transmitting the multicast data for M2M application reliably [1].
For this purpose, two methods were proposed at the last meeting as follows. 
· Method 1: Unsolicitedly multiple times retransmission [2]
· BS should transmit a multicast packet multiple times

· Method 2: Retransmission based on the NACK-based MAC level feedback [3].
· BS retransmits the multicast data only when the request of retransmission is received from the device.
Table 1 Comparison between two methods

	
	Advantage
	Disadvantage

	Method 1
	- No feedback mechanism & management 

- No resource overhead by feedback

	· Residual error happens. That is, some M2M devices may miss the data.
· Fixed DL resource overhead due to fixed multiple times TX 

	Method 2
	· Guarantee the reliability by feedback
· Efficient resource usage (only in case there is the request of retransmission from MS)
	· Need UL feedback mechanism
· Need additional resources for feedback


2 Details of retransmission method by NACK based MAC level feedback
The device sends the MAC level feedback only when the device finds the error of the multicast data reception as follows.
· Burst decoding error: When an M2M device fails to decode the multicast burst, M2M device may send the MAC level feedback to BS.
· Missing MPDUs: 
When the multicast MPDU arrives out of sequence, if the device does not receive the missing multicast MPDU within the specified timer, M2M device may send the MAC level feedback to BS.
· Missing the MTEEH :
After receiving the multicast MPDU, if an M2M device does not receive the MTEEH within the specified timer, the device shall send the MAC level feedback to BS.
Regarding MAC level feedback, device in connected mode sends the M2M multicast retransmission request (AAI-MMR-REQ) message and device in idle mode sends the AAI-RNG-REQ message (i.e., location update procedure).
3 Performance analysis
Following analysis shows the comparison result between automatic retransmission and transmission with feedback. Table 2 shows the residual error rate after n-time automatic transmission. (1% of BLER for 5% of MSs in a cell for a single transmission) The required residual error shall be less than 10-6 for TCP packet. Without feedback, BS shall transmit a burst more than 4 times.
Table 2. Residual error rate after n transmission in a cell.

	　
	Number of transmission 

	Number of MSs 
	1
	2
	3
	4
	5

	100
	0.05
	0.0005
	5.E-06
	5.E-08
	5.E-10

	500
	0.25
	0.0025
	3.E-05
	3.E-07
	3.E-09

	1000
	0.5
	0.005
	5.E-05
	5.E-07
	5.E-09

	5000
	1
	0.025
	3.E-04
	3.E-06
	3.E-08

	10000
	1
	0.05
	5.E-04
	5.E-06
	5.E-08

	20000
	1
	0.1
	1.E-03
	1.E-05
	1.E-07

	50000
	1
	0.25
	3.E-03
	3.E-05
	3.E-07

	100000
	1
	0.5
	5.E-03
	5.E-05
	5.E-07


We evaluate the required resource for transmitting 50 bytes of burst with various transmission options. Table 3 shows the evaluation assumption, and figure 1 shows the required resource according to the number of MSs in a cell. All the case, the residual error rates are the same when BS transmit the burst 4 times.

Table 3. Evaluation environment

	Multicast Data Size
	50 bytes

	Feedback overhead
	60 bytes

	DL MCS
	1/16, QPSK

	UL MCS
	1/12, QPSK (HARQ)

	DL resource 
	34 LRUs

	UL resource 
	34 LRUs

	RA_code
	4 LRUs

	AAI_RNG-REQ
	30 bytes

	AAI_RNG-RSP
	30 bytes
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Figure 1 Required resources (LRUs) for transmitting 50 bytes of multicast data with various initial transmission times. (Residual Error Rates are the same for all cases.)

From the simulation results, we can learn that without Feedback, too large resources are required. According to the number of MSs in a cell, in order to reduce the initial error rate we can consider combining of single automatic re-transmission and feedback.
4 Conclusion

As we can see the result of performance analysis, in case that the number of MSs in a cell is less than 1000, one time transmission (No automatic repetition) with MAC level feedback mechanism is more efficient than others. In case that the umber of MSs in a cell is larger than 1000 and less than about 70000, two times transmission (one time repetition) with MAC level feedback is more efficient than others.
Proposal 
· BS may re-transmit the multicast data one time unsolicitedly.
· M2M device may request the retransmission of multicast data to BS by using NACK-based MAC level feedback.
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6 Text proposal
---- Start of proposed text ----
[Remedy #1: Modify the Section 16.2.28.4.2 in C802.16p-10/0018r1 as follows.]
16.2.28.4.2 Reliable multicast transmission for M2M applications

An M2M BS shall provide the reliable transmission of the multicast traffic for M2M applications.
For providing the reliability to multicast service in 16p, multicast burst may be retransmitted by BS unsolicitedly and an M2M device may request the retransmission of multicast data to BS by using NACK-based MAC level feedback. The detailed method and procedure is TBD.
---- End of proposed text ----

  


