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M2M group control signaling scheme in 802.16e 
Rui Huang, Honggang Li, Shantidev Mohanty
Intel Corporation
1. Introduction
In [1], several typical M2M group identifier (MGID) functionalities for IEEE 802.16p system are discussed. Subsequently in this contribution, we will address some specific detail implementation for M2M group control signaling with MGID as a part of MGID solutions in 802.16e [2]. The other similar scheme for 802.16m is presented in [3] also.   
2. M2M group control signaling in 802.16e
As one of typical usage of MGID, M2M group control signaling could benefit to reduce the massive control signaling due to a large number of M2M devices. 
In Figure 1, the detail M2M group control signaling method is shown. These control signaling include two types: 

· Common messages for all M2M devices in a group
· Dedicated messages for the individual M2M devices
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Figure 1. M2M Group control signaling in 802.16e
2.1. Common messages part in M2M Group Control signaling
These common control messages could be shared by all M2M devices in a same M2M group. It is a most simple and efficient way to reduce the control signaling overhead. For example, ideally the overhead for a M2M group including K active M2M devices will be reduced as 1/ K. 
And these common messages are depended on the M2M grouping criteria. So if we grouped M2M devices according to their SDU size and approximated CQI, these messages could be MCS and power control. 

2.2. Dedicated messages part in M2M Group Control signaling
Dedicated messages could be used for the resource allocation mainly. There are several resource allocation mechanisms available in the current 802.16m system: dynamic scheduling and persistent scheduling.

1) Dynamic scheduling
By this approach, each data packets will be scheduled by MAC/PHY control signaling, e.g. Basic Assignment MAP in 802.16e by which the system could schedule the data every subframe. It is most flexible and could achieve maximum scheduling gain thanks to frequency and time domain diversity but with too high signaling overhead. If this method is applied to M2M devices’ traffic, the overhead is too large to be acceptable as shown in the table below. 
	DL MAP size(including CID)
	52bits

	M2M data packet size
	Home meter: 8*8
	Home security: 30*8

	Control singling overhead
	46%
	17%


2) Persistent scheduling
Persistent allocation is a technique used to reduce assignment overhead for connections with periodic traffic pattern and with relatively fixed payload size. 
However, for M2M device, its data traffic is so small that could be transmitted in one duration and the data packets from same users will not be happened in the next interval. That will result in some resource wastage also.
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Figure 2. Persistent scheduling for M2M data packets

3) M2M group scheduling
As mentioned above, the current scheduling mechanism is not optimized for M2M data. Fortunately, since M2M services have their unique characters in comparison with the human interaction services, e.g.

· Small data transmission

· Infrequent transmission

· Time controlled: the data could be transmitted in a predefined interval

Therefore, it is possible to figure out an efficient method to reduce the overhead of M2M device resource allocation. For example, the multiple M2M devices data burst could be bundled based on this M2M grouping mechanism, the control signaling overhead (e.g. the resource allocation) for M2M devices could be significantly reduced. 
The feasible scheduling algorithms are also given in [2]
3. Conclusion

In this contribution, we proposed an efficient control signaling mechanism for M2M group which will reduce the signaling overhead significantly. 
4. Text Proposal 
----------------- Start of the text proposal ---------------------------------------------------------------------------------------
Proposal #1 : Revised the following text in Section16.2.7  in the latest 16p AWD 

6.3.x  M2M Group Scheduling in the Advanced Air Interface

In M2M group scheduling mechanism, the multiple M2M devices data burst could be bundled as a large data packet which may be transmitted periodically . Therefore,  their control message relevant could be combined to notify the M2M devices in this group by some way like persistent scheduling.  Consequently, the control signaling overhead (e.g. the resource allocation) for M2M devices could be significantly reduced.

---------------------------End Text Proposal----------------------------------
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