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Relaying for M2M
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Rui Huang,
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1 Introduction 
The relaying has been defined in 802.16m as an optional feature, used to extend the cell coverage. To save the power consumption of M2M device and accommodate large numbers of M2M devices, the relaying can be adopted in 802.16p, the relay station (RS) can be used to serve a group of M2M devices in a local area, and aggregate the UL packets from multiple M2M devices and forward it to the ABS as a delegate.
2 Relaying for M2M
· Lower power consumption by relaying
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(a) Non-relaying M2M transmission 


(b) relaying M2M transmission
Figure 1: comparison between non-relaying and relaying M2M
Both the transmit power and processing power make the contribution to the power consumption of an M2M device. To save transmit power, a straightforward way is to group multiple M2M devices in a local area and relay M2M traffic by a relay station, so that the pathloss can be saved as well as the UL transmit power.
From the examples shown in table 1, you can see that more than 10 dB pathloss saving for NLOS RS-MS link and more than 30dB for LOS RS-MS link.
Table 1, pathloss comparison
	Pathloss  saving in dB
	BS-MS(baseline) vs. RS-MS(LOS) 
	BS-MS(baseline) vs. RS-MS(NLOS) 

	Rcell=1000m, Rrelay=100m 
	45
	10

	Rcell=300m, Rrelay=30m 
	32
	12


And M2M relaying can shorten the transmission time due to the better channel quality and higher data rate, so that the processing power can be saved also.

· Improve the UL multiple access efficiency for large numbers of devices
Most of M2M devices are deployed in some cluster pattern, e.g. in a home, floor, warehouse, stadium etc. By relaying, a cluster of devices can share one connection with the ABS so that the efficiency of multiple-access in UL can be improved as well as the UL interference can be lowered.

Furthermore the capacity can be improved if the relay station can act as a delegate to aggregate and forward the packets from multiple M2M devices under its coverage. 
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Figure 2: an example of relay-based M2M control/traffic aggregation and forwarding
· Grouping and group ID assignment
Follow the definition of grouping and group ID assignment in 16p.
· Group paging and network re-entry
If the RS receives group paging from the ABS, the RS will group-paging the M2M devices, for location update or network re-entry. If network re-entry required, each M2M device belonging to the group does the network re-entry to the RS, and the RS forward the network re-entry messages with group ID to the ABS, instead of each M2M device’s ID.
· Traffic data aggregation and forwarding
If there is group-based resource allocation for the UL transmission of m-th group M2M devices, the RS can receive the packets from multiple M2M devices and then forward all the packets to the ABS with the m-th group ID instead of forwarding the packet of each M2M to the ABS, which will save the channel resource between BS-RS link.
3 Proposed texts
3.1 Proposed Text #1

----------------------------------------------  Text Start -----------------------------------------------
16.6 Support for M2M Relay
Two-tier relay network for M2M can be supported in 16p as an optional feature; the relay station shall support the relaying features for M2M, including group-based controls and data transmission. 
The relay station can be a delegate of a group of M2M devices within its coverage to aggregate and forward the control or traffic data to the ABS.
[The aggregation and forwarding of the control and/or traffic data from M2M devices is FFS]

----------------------------------------------  Text End -----------------------------------------------
----------------------------------------------------- End of Proposed Text -----------------------------------------------------
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