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Ranging Distribution Parameter for Voluntarily M2M Access
Youngsoo Yuk, Jinsoo Choi, Jin Lee, Inuk Jung and JinSam Kwak
LG Electronics Inc.
1 Introduction
Allocating ranging channel is a key issue of M2M access control. In order to control the higher UL access load, Allocating additional ranging opportunities are agreed in the last session. However the size of the ranging channel is very large comparing to other control channels, we should increase the utilization of each ranging opportunity.
In the previous sessions, the ranging optimizations discussed were focused on the special ranging trial cases (e.g. group paging, power outage etc). However, most of the transmission will be done voluntarily and the number of ranging access of MS-initiated should be optimized. In this contribution, we proposed a ranging distribution method to increase the utilization of the ranging opportunities for MS-initiated ranging access. 
2 Temporal Ranging Distribution Parameter for M2M services

Since the size of ranging resource is too large (high overhead, 4 LRUs for max 2~3 users), after forecasting ranging traffic model, appropriate number of ranging resources should be allocated.  In order to utilize the ranging resource efficiently, the variance of the number of trials in an opportunity should be reduced in addition to the reduction of the average number of the ranging trials in an opportunity.
In order to minimize the variance of the number of ranging access per ranging channel, we propose a temporal distribution method.

The ranging frame for an M2M device is determined by the following rule.

Ranging opportunity count mod K == Device Specific Ranging Parameter mod K,

where K is the ranging distribution parameter and signaled on the paging message or signaled as a QoS parameter during the service negotiation. 
From the proposed method, we can avoid the situation that large number ranging codes are received in a ranging opportunity and the variance of the ranging trials can be reduced. 
In order to show the performance gain from the proposed method, we performed simulations. Table 1 shows the simulation assumptions, and figure 1,2 show the simulation results.

From the simulation results, we can see that the proposed method outperforms the conventional method in a point of both the ranging error rate and the average number of ranging preamble transmissions. 

Our observation showed the larger K provides more gains, and the more gains can be achieved with the different traffic patterns with multiple groups. 

Table 1. Simulation Assumption
	Parameters
	Values
	Notes

	Number of Groups
	1,2 Groups
	

	Number of MSs in a Group
	12000, 6000MSs
	Total 12000 MSs

	Access Rate (single group)
	70, 80, 90, 100  
	Various configuration

	Access Rate (Multiple Group)
	Total ratio is the same as the case of single group.
AR = AR_total*(2*Group ID + 1)/N_Group


	(ex)) AR_total = 80, 

- 2 Groups : 40, 120

- 3 Groups: 26, 80, 133

	Period of ranging channel
	Every frame
	Indexed by (0,1,2,3) in a superframe

	Number of Max codes can be received in a ranging channel
	1
	

	K 
	20, 40, 80, 160, 320
	

	Max Trials
	8
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(a) Ranging Failure Ratio                      (b) Average Number of ranging trials

Figure 1. Comparison of performance between conventional (random) and proposed (temporal distribution) method with single group with various K.
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(a) Ranging Failure Ratio                    (b) Average Number of ranging trials

Figure 2. Comparison of performance between conventional (random) and proposed (temporal distribution) method with 2 groups with various K.

3 Proposed Text Change
Adopt the following Remedies in IEEE 802.16p-10/0018r2.

----------------------------------------------------- Start of Proposed Text -----------------------------------------------------

[Remedy 1: : In line 23 of page 22 in C802.16p-10/0018r2, insert the description as following]
16.2.18.7 Idle mode for M2M application

16.2.18.7.2 Network re-entry from idle mode for M2M devices

When the ranging distribution parameter (K) and Device Specific Ranging Parameter (DSRP) are assigned on AAI_DSx message during service negotiation and an M2M device starts ranging procedure without paging notification, the M2M device shall not transmit ranging preamble in the frame except the ranging opportunity with its ranging opportunity count determined by the following equation.
Ranging opportunity count mod K == DSRP mod K,   (x)

Ranging opportunity count is the index of the ranging opportunity, and the ranging opportunity count starts with “0’ for the first ranging opportunity at the frame that the Superframe Number in SFH is ‘0’, and it increase by 1 for the next allocations. 

[Remedy 2 : In line 23 of page 21 in C802.16p-10/0018r2, insert the description as following]
16.2.12.12 Service Flow/Convergence Sublayer Parameters
Table 782 defines the parameters associated with UL/DL scheduling for a service flow.
Table 782——Service flow/convergence sublayer parameters
	Fields
	Size (bits)
	Description

	Ranging Distribution Parameters
	16
	The ranging frame of the AMS is restricted by the this parameter. Refer 16.2.18.7

	Device Specific Ranging Parameter (DSRP)
	8
	The ranging frame of the AMS is restricted by the this parameter. Refer 16.2.18.7


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


  


