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Reliable multicast transmission using MAC layer feedback
Jeongki Kim, Jin Lee, Giwon Park, Youngsoo Yuk, Kiseon Ryu, Jinsam Kwak
LG Electronics
1 Introduction

In legacy MBS [1], MBS bursts may be transmitted repeatedly without any feedback of AMS in order to transmit the MBS bursts robustly. However it cannot completely provide the reliability of the multicast transmission because of no feedback. That is, the ABS does not know which AMSs receive successfully the MBS burst. In this case although an AMS does not successfully receive a few MBS bursts transmitted by ReTX method without feedback, the AMS can endure it because most of MBS bursts are mainly real-time traffic (like TV, Radio, etc.) using UDP (not TCP).
However, the main multicast services for M2M applications are the most of the event-triggered multicast services (e.g., application update, remotely controlling all devices in an M2M group simultaneously, etc.). These multicast services should be received by all devices belonging to a group. That is, the reliability must be provided for the multicast service for M2M applications. 
This contribution propose the MAC layer feedback mechanism for M2M multicast service.

2 Proposal
When an M2M device detects the multicast data reception error (e.g., multicast burst decoding error), the device requests the retransmission of multicast data to ABS. Upon receiving the request of the multicast data retransmission ABS will transmit the requested multicast data again.

To remove the frequent network entry by M2M devices in idle state, the location update procedure (i.e., AAI-RNG messages) is used to request the retransmission data to ABS. In connected state M2M devices sends the MAC control message (e.g., multicast retransmission request message (AAI-MRT-REQ)) to request the retransmission data to ABS.

An M2M device in connected state shall start the multicast inter-arrival timer (MIA timer) when the device receives the multicast data and an M2M device in idle state shall start the MIA timer right after receiving the paging message indicating the multicast data. In case that the multicast transmission start time(indicating when the multicast data starts being sent) is included in the paging message, when an M2M in idle state device successfully receives the multicast data burst at the multicast transmission start time, the device shall start the multicast inter-arrival timer (MIA timer). The MIA timer is reset whenever the multicast burst of the same multicast connection is received and stops when the MTE indicator is received or the multicast data reception error happens. If the MIA timer expires, an M2M device shall request the multicast retransmission to the IEEE 802.16p BS. 
The following figures show the examples of the multicast data reception error.
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Figure 1 Burst decoding error
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Figure 2 Out of delivery
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Figure 3 The expiration of MIA timer
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Figure 4 MAP loss at MTST
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4 Text proposal
---- Start of proposed text ----
[Remedy: Insert the Section 16.2.28.4.2 at the end of Section 16.2.28 as follows, on page 17, line 11 in C802.16p-10/0018.]
16.2.28.4.2 Reliable multicast transmission for M2M applications

An IEEE 802.16p BS shall provide the reliable transmission of the specific M2M multicast flow. During multicast service negotiation, the support of reliable transmission shall be defined for each flow.
If an M2M device detects the failure of the reception of the multicast data traffic, the device shall request the retransmission of the data to an IEEE 802.16p BS. 

The information of the lost data block is transmitted by either using the location update procedure (i.e. AAI-RNG-REQ) in idle mode or sending the multicast retransmission request message (AAI-MRT-REQ) in connected mode.
If the IEEE 802.16p BS receives the request of multicast retransmission from an M2M device, the IEEE 802.16p BS shall transmit the requested data by multicast or unicast
If an M2M device fails to decode the DL multicast burst or does not receive any scheduling information (e.g., broadcast A-MAP IE for multicast transmission) for the multicast data at the multicast transmission start time (MTST), the device shall inform it to the IEEE802.16p BS by sending the subframe number of the burst.

If an M2M device detects the loss of specific MPDU, the device shall inform it to the IEEE802.16p BS by sending the sequence number of lost MPDU.

The multicast data burst shall be transmitted before expiration of Multicast inter-arrival timer (MIA timer). MIA timer shall be started whenever the paging message is received by the device except when the multicast transmission start time is included in the paging message. In addition, the MIA timer is reset whenever the multicast burst of the same multicast connection is received and stops when the MTE indicator is received or the multicast data reception error is detected. 

If an M2M device detects the expiration of MIA timer, the device shall inform it to the IEEE802.16p BS by sending the information of the latest received MPDU (e.g. sequence number, FID etc). 
---- End of proposed text ----
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