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1. Introduction
Based on IEEE 802.16p SRD [1], this contribution further proposes to clarify the procedure of network reentry from idle more for M2M group. This contribution supports two trigger modes for M2M group including network trigger and M2M group trigger. When a M2M group is expected to report their data or is paged, group delegates of the group send a ranging code based on multicast group ID (MGID) from the above ranging code set to BS. After BS decoded this ranging code, BS sends AAI-RNG-ACK to respond to this ranging code, which includes three ranging status (success, abort and continue) for group.

2. References

[1] IEEE 802.16p-10/0004r2: IEEE 802.16p Machine to Machine (M2M) System Requirements Document (SRD)

[2] IEEE 802.16p-10/0005r1: Machine to Machine (M2M) Communications Technical Report

[3] IEEE 802.16p-rg-11/0008: Proposed Text for Network Reentry for a Large Number of M2M Devices
[4] C80216p-11_0126: Evaluation Guideline for Comparison of Network Entry Solutions
3. Simulation Parameter and Results

In order to evaluate the network performance based on M2M groups under different access intensities, one traffic models for M2M group are assumed. Detail information on traffic model is shown in Table 1.

	Characteristics
	Traffic model for M2M group

	Number of M2M devices or number of  M2M group (number of  group members) 
	240(50); 240(100) 

	Arrival distribution 
	Poisson distribution over T 

	Distribution period (T) 
	60seconds 


Table 1 Detail information on traffic model of M2M group

Other simulation parameters and conditions refers to output from Adhoc group of simulation on network reentry[4]. Based on simulation results of access success probability on the table 2, network reentry based on group delegate is 100% but normal network reentry of M2M group have some access loss. Based on comparison of Statistics of number of ranging transmissions between M2M group with group delegate and normal M2M group in figure 1 and figure 3, for network reentry based on group delegate, access retransmission times of 90% users is 7 but for normal M2M group, access retransmission times of 90% users is 14. So Performance of power saving for network reentry based on group delegate is better than that of normal M2M group network reentry. Based on comparison of access delay between M2M group with group delegate and normal M2M group in figure 2 and figure 4, performance of access delay for network reentry based on group delegate is better than that of normal M2M group network reentry. So network reentry based on group delegate can resolve the issue of network access congestion and reduce access delay and retransmission time and improve performance of network access.
Based on our simulation results, we suggest 802.16p WG to accept the following proposed text in 802.16p AWD. 

	Scenario
	Performance measures
	Number of MTC devices per cell

	
	
	With group delegate
	Normal group

	M2M group

240(50)
	Access Success Probability
	100%
	99.9%

	M2M group

240(100)
	Access Success Probability
	100%
	97.05%


Table 2 Comparison of access success probability
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Figure 1 Comparison of Statistics of number of ranging transmissions between M2M group with group delegate and normal M2M group for scenario1 (240(50))
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Figure2 Comparison of access delay between M2M group with group delegate and normal M2M group  for scenario1 (240(50)) 
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Figure 3 Comparison of Statistics of number of ranging transmissions between M2M group with group delegate and normal M2M group for scenario2 (240(100))
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Figure2 Comparison of access delay between M2M group with group delegate and normal M2M group  for scenario2 (240(100))
4. The Proposed Text in AWD
------------------------------- Text Proposal Start ---------------------------------------------------
------------------------------- Text Proposal 1 Start ---------------------------------------------------
[Remedy1: Add proposed text from line# 52 Page 30 in IEEE 802.16p-11/0022 with the followings:]
  6.2.18.7.4 Network reentry from idle mode for M2M group
In order to reduce network congestion produced by a large number of M2M devices, network reentry is initiated for a group of M2M devices. M2M device in a M2M group is called as group member (GM). An M2M device in a group is authorized to act as representative for this M2M group and is expected to initiate the first ranging access for this M2M group. Such M2M device that initiates ranging for an M2M group is called as a group delegate (GD). BS assigns a dedicated ranging code to a GD. When a M2M group is expected to report their data, group delegates of the group send a ranging code based on M2M group ID (MGID) from a ranging code set to BS. On receiving this ranging code, the BS sends AAI-RNG-ACK in response, which includes three ranging status (success, abort and continue) for group. All group members listen to confirmation for the dedicated ranging code transmitted by the group GD in AAI-RNG-ACK message. After all group members get “success” information, they will use common or dedicated ranging resource for network access. 
Upon a detection of an event specific for a group (i.e., MGID), the GMs of this group shall start the T32 timer defined in section 6.11. Within the T32 timer the GMs of this group await the AAI-RNG-ACK message, which is expected to be a response to the ranging code sent by this groups GD. If GMs receive the AAI-RNG-ACK, which is the response of the ranging code transmitted by the GD, every GM initiates further action for network re-entry. Otherwise, if GMs do not receive such AAI-RNG-ACK message within the duration of T32, the GMs perform voluntary network re-entry upon expiry of T32. 
· If ranging status is “success”, all GMs in this group start its network reentry procedure by transmitting a ranging code. The ranging code chosen may be in legacy code sets for ranging or may be a new one and the legacy initial ranging opportunity or a new one may be used for transmitting the ranging code. Before transmitting the ranging code, the GM shall randomly select a back-off value within the initial backoff window for network access. 
· If ranging status is “abort”, all GM in this group shall start the ranging abort timer and abort the ranging process until the ranging abort timer expires. After abort timer expires, this group shall restart the ranging procedure based on GD. 

· If ranging status is “continue”, the GD in this group shall adjust its parameters accordingly and continue the ranging process.
6.2.18.7.4.1 Selection of M2M group delegate 

Selection of M2M group delegate should support fix and mobility of group. Random selection rule by M2M devices can be used for supporting selection of M2M group delegate. 

When member of M2M group need report UL data, it will receive random selection probability θ by broadcast message AAI-SCD and produce random number by itself and then comparing produced random number m with random selection probability θ, 

If m≤θ, it can become group delegate, 

if m>θ, it can’t become group delegate,
Group delegate will choice certain superframe based on MGID and then send dedicated ranging code to BS in this superframe. If group delegate listen “ continue or abort” information for dedicated ranging code for this group in AAI-RNG-ACK, group delegate won’t change its identification of delegate. If group delegate listen “ success ” information for dedicated ranging code for this group in AAI-RNG-ACK, group delegate will go back to group member.

If group member can’t listen any information on dedicated ranging code for this group and BS can’t detect dedicated ranging code for this group, BS will increase random selection probability θ and then group member will produce random number and compare it with random selection probability θ again. 

BS will broadcast random selection probability by broadcast message (AAI-SCD). And BS controls variety of random selection probability θ and during the interval between two AAI-SCD messages, random selection probability θ is fixed. MS calculates the random data and probability based on the following (xxx) equation:

Yrand=(Xrand_seed*m+n)mod j

 m,n is integer and one of these two parameters has to be prime numbe; j is the max   of  Yrand  and prime number; 2^16-15=65521;

PSelection= Yrand/j

6.2.18.7.4.2 Ranging channel and ranging code for M2M Group

When a M2M group is expected to report their data or is paged, group delegates of the group send a ranging code based on multicast group ID (MGID) from the above ranging code set to BS. 

Calculation equation on dedicated ranging code is as follows:

rdedicated ranging code=mod(floor (MGID/M), Nranging opportunity)   (xx)

The M2M individual additional RP codes shall be used for initial network entry and association of M2M individual device. The Zadoff-Chu sequences with cyclic shifts are used for the RP codes. The pth RP code xp(k) is defined and generated in equation (280) (see subclause 16.3.8.2.4.1). Ncont is the total number of initial (0~NIN-1) and handover RP codes (NIN~NIN+NHO-1) per sector for normal contention-based approach. Ndedi is the total number of dedicated handover RP code. When dedicated handover RP code set isn’t allocated, the available additional RP codes set can be used for M2M group. NM2M group is the total number of the available additional RP codes set for M2M group (Ncont + Ndedi ~ Ncont+ Ndedi+NM2M group -1) where maximum possible NM2M group per sector is 32.  

   For certain M2M group, 4 cases for this:

mod (MGID,M)-mod(C,M)=0                (xxx)

[image: image5.png]M = |MGID;ga) X Qmyltiplexing factor of dedicated ranging code/(NMzM group X Nranging opportunity) )



(xxx)

αmultiplexing factor of dedicated ranging code can be carriered in S-SHF SP1. N ranging opportunity is related on configuration of ranging opportunity. C is related on superframe number with ranging opportunity. MGIDtotal is the total number of MGID.
1) Configuration of ranging opportunity==0, C=4*superframe number+i; i is expressed as frame n umber (0,1,2,3); Nranging opportunity= 4

2) Configuration of ranging opportunity==1, C=superframe number; Nranging opportunity= 1

3) Configuration of ranging opportunity==2, C=superframe number/2; mod(superframe number,2)==0; Nranging opportunity=1/2;

4) Configuration of ranging opportunity==3, C=superframe number/4; mod(superframe number,4)==0; Nranging opportunity=1/4.

5) ------------------------------- Text Proposal1 End ---------------------------------------------------
       ------------------------------- Text Proposal 2 Start ---------------------------------------------------
[Remedy2: Add the followings to the table 714 from line 36 on Page 18 in IEEE 802.16p-11/0022 with the followings:]
Table 708—AAI-SCD message Field Description

	Field
	Size (bit)
	Value/Description
	Condition

	...
	...
	...
	...

	Probability threshold of M2M group delegate selection 
	10
	Probability threshold Value of quantized in 0.001 steps as from 0 to 1.
	


------------------------------- Text Proposal2 End ---------------------------------------------------
------------------------------- Text Proposal 3 Start ---------------------------------------------------
 [Remedy3: Add the followings to the table 841 from line 22 on Page 33 in IEEE 802.16p-11/0022 with the followings:]
Table 833.—S-SFH SP3 IE format

	Syntax
	Size (bit)
	Notes

	...
	...
	...

	multiplexing factor of 

dedicated ranging code
	3
	Indicate multiplexing 

ratio of dedicated ranging code

0b000:1

0b001:1/2

0b010:1/4

0b011:1/8

0b100:1/16

0b101:1/32

0b110:1/64

0b111:1/128

	...
	...
	...


------------------------------- Text Proposal 3End ---------------------------------------------------
------------------------------- Text Proposal 4 Start ---------------------------------------------------
 [Remedy4: Add the followings to the table 982 from line 15 on Page 37 in IEEE 802.16p-11/0022 with the followings:]
Table 982—Parameters and constants

	System
	Name
	Time reference
	Minimum value
	Default value
	Maximum value

	AMS
	T32 
	This is an event report timer. Timer starts on detection of an event identified for a Group (i.e. MGID)
	Minimum value of T31 * 2
	—
	TBD


------------------------------- Text Proposal 4 End ---------------------------------------------------
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