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Proposal for M2M group paging in 802.16m 
Rui Huang, Honggang Li, Shantidev Mohanty
Intel Corporation
1. Introduction
In current 16p AWD[1], group paging may be used for M2M devices in order to reduce the paging message overhead. But on the other hand, this mechanism will lead some other issues, e.g. the large number of simultaneous ranging after a group of M2M devices are paged to prepare to access the network. 

Therefore, in this contribution we will propose an optimized scheme which could reduce the collision probability when M2M group paging happened.   
2. Proposed network entry scheme for M2M group paging
As described in Fig 1 below, we can find one of main issues for this M2M group paging method is:

· When the devices in a same group which was paged by M2M group paging message are initiated to access the network in a short interval, it will increase the access collision probability.
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Figure 1: Key issue of group paging mechanism
One of straightforward way to resolve this issue is reducing the devices number of a M2M group. But this method is inconsistent with the goal of group paging mechanism, which is control signaling optimization.
Regarding to minimum standard impaction and optimize the access delay performance for other non-M2M group devices further, we can propose one optimized method by which a dedicated initial backoff window will be provided for the devices in the paged M2M group only. The detail working flow of this optimized method is given below.
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Figure 2. Dedicated Initial backoff window for M2M group paging devices
Step1.  BS will broadcast the random access resource configuration for non-M2M group paging devices, e.g. random access code set, initial backoff window size(s1), and so on.

Then the non-M2M group devices will transmit their random access request to BS in a specified initial backoff windom(s1).
Step 2. BS will broadcast other random access configuration for M2M group paging devices if there are some group paging happened. 

Then  MSs with M2M group paging will transmit their random access request to BS in an specified initial backoff windom(s2, S2 is larger than S1).
According to the procedure described above, we can adaptively modify the random access resource based on M2M group paging. That will be benefit to improve the overall successful access ratio when there is M2M group paging. And at same time it could guarantee the lower access delay for the non-M2M group paging devices also. 

3. Text Proposal 
----------------- Start of the text proposal ---------------------------------------------------------------------------------------
Proposal #1 : Insert the following text in Section6.2.15  in the latest 16p AWD[6] 

6.2.15.3 Contention-based initial ranging and automatic adjustments

....

When the ranging channel are used for M2M device and non-M2M devices, the specific inital backoff window size should be updated for M2M devices immediately  when M2M group paging happened.
Proposal #2 : Insert the following text in Section6.2.3  in the latest 16p AWD 
6.2.3.23 AAI-PAG-ADV (paging advertisement) message
Table 706—AAI-PAG-ADV message field description

	Field
	Size
(bits)
	Value/Description
	Condition

	...
	...
	...
	

	For(i=0;i<Num_MGID;i++){
	
	
	

	MGID
	
	
	

	....
	
	
	

	If (Action Code== 0b00 ) {
	
	
	

	...
	
	
	

	
	
	
	

	
	
	
	

	Initial backoff window size
	4
	the new initial backoff window size
	the initial backoff window given by BS according to: 

1. ranging loading estimation or
2. paging type: M2M group paging enabled[7]

	}
	
	
	

	}
	
	
	

	...
	...
	...
	


6.2.3.31 AAI-System Configuration Descriptor (SCD) Message
Table 708 - AAI-SCD Message Field Description
	Field
	Size
(bits)
	Value/Description
	Condition

	...
	...
	...
	

	If ((M2M ranging indicator == 0b01 ) or (M2M ranging indicator == 0b10 ) {
	
	
	

	...
	
	
	

	
	
	
	

	
	
	
	

	Initial backoff window size
	4
	the new initial backoff window size
	the initial backoff window given by BS according to: 

1. ranging loading estimation

2. paging type: M2M group paging enabled

	}
	
	
	

	...
	...
	...
	


…
---------------------------End Text Proposal----------------------------------
4. References 
[1] IEEE C802.16p-11/0022, IEEE 802.16.1/D0-based

[2] IEEE 802.16e2009
[3] IEEE 802.16mD12
































































  


_1376835556.vsd
1


2


3












MG i


K


i


5












MG i


ABS


1


Terminated Idle mode



2


K


3


i


5


1


Random access


UL data


Connected Mode


3


Scheduled devices


Idle Mode


Key issues:
1.Too much individual devices in the same group will initiate random access simultaneously.   



Not Scheduled devices


j


6


M2M group Paging(MGID)



_1376663464.vsd
MS with M2M group paging


BS


Broadcast the random access resource configuration
 for non-M2M group paging devices only, 
e.g. initial backoff window size : s1



MS j transmit one of random access preamble in the current access window: p(t,j)


If M2M group paging happened



Random access code



Random access code



Broadcast additional random access resource configuration
 for M2M group paging devices, 
e.g. initial backoff window size: s2



MS w/o M2M group paging


s1


transmit one of random access preamble in the current access window: p1(t)


s2



