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Introduction

One of the most important features of M2M communication is that it needs to handle a large number of devices (there may be as many as 30,000 devices in a cell). Most of the M2M devices will be programmed to upload periodic reports to the central servers or to report asynchronous events such as sudden changes in temperature, humidity, mechanical fractures, etc. Many discussions in the M2M TG were dedicated to handling congestion resulted from catastrophic events such as large power loss. However, this type of catastrophic congestion that overwhelms the wireless network is relatively rare. We think that the congestion created by the superposition of asynchronous measurements reports or by sudden changes in the environmental variables will be a very important issue to deal with on a daily or hourly basis. A rigorous forecast of this congestion might be a difficult or an impossible task due randomness and delays introduced by the contention in the ranging channel, retransmissions caused by the propagation conditions or by accidental hardware failures or by the abrupt changes in measured variables. In these conditions of congestion uncertainty is very important that the BS be able to reserve an optimum amount of resources for UL random access. 

Ranging channel adaptation

In the actual implementation is very difficult to estimate the number of competing devices on ranging channel at one point in time. The BS is able to know precisely only the number of devices that were successful in their UL contention. The number of ranging collisions is hard to determine since it is not always possible to distinguish with certainty between collision and interference by simply measuring the level of energy received at BS in a particular time slot.  

However there is a simple way for the BS to be aware about the congestion level by using simple reports from the MS regarding the number of retrials before a success. If the successful MS inform the BS about the most recent number of failed attempts in their transmissions, the BS would be able to estimate the number of competing devices and allocate the necessary resources. For instance, the MS may use one or more bits in the RNG-REQ message dedicated to inform the BS if the last ranging transmission was a retrial or to indicate the last number of retrials. The BS collects all this information and adjusts the ranging channel accordingly in order to reach a right proportion between the successes in the first attempt and those from multiple retrials.

We think that the solution is relatively easy to implement with minor text changes in 802.16e-2009 and 802.16m/D12 specifications as suggested bellow. We would like the group to discuss the value of this solution and the proposed text changes.
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In 802.16p-10/0018 insert the following text in section 6:
------------------------------------------------------ Start of Proposed Text -------------------------------------------------

[Change section 6.3.2.3.5 as follows:] 
The following parameter indicates the number of ranging retries during the current ranging process performed by a M2M device. This TLV may be included by M2M devices when performing initial ranging for network entry or re-entry, periodic ranging, or HO ranging:

Ranging Retries

The following parameter shall be included in the RNG-REQ message when the MS is attempting to perform

Network Re-Entry from idle mode, Keep-Alive check in sleep mode, Secure Location Update, or HO and

the MS has a hashed message authentication code (HMAC)/cipher-based message authentication code

(CMAC) tuple necessary to expedite security authentication.
HMAC/CMAC Tuple (see 11.1.2)

The HMAC/CMAC Tuple shall be the last attribute in the message.
In 802.16p-10/0018 insert the following text in section 11:
------------------------------------------------------ Start of Proposed Text -------------------------------------------------

[Change Section 11.5 as indicated:]
Table 582- RNG-REQ message encodings

	Name
	Type

(l byte)
	Length
	Value

(variable length)
	PHY scope

	…

	Ranging Retries
	24
	1
	The number of ranging reties in this ranging process
Bit 0-1 – Indicates the number of retrials in the channel ranging access as follows:

00 - Success in the first attempt
01 - Success in the second attempt

10 - Success in third attempt
11 –Success in the 4th or later attempt


	OFDMA

	
	
	
	
	

	…


------------------------------------------------------ End of Proposed Text -----------------------------------------------------
 In 802.16p-10/0018 insert the following text in section 16.2.3:
------------------------------------------------------ Start of Proposed Text ---------------------------------------------------

[Change Section 16.2.3.1 as indicated:]
Table 678 -- AAI- RNG-REQ message field Description
	Field
	Size (bits)
	Value/Description
	Condition

	…

	CMAC indicator
	1
	Indicate if this message is protected by CMAC touple
	Shall always be present

	Retrials
	2
	The number of failed trials in this ranging process
Bit 0-1 – Indicates the number of retrials in the channel ranging access as follows:

00 - Success in the first attempt

01 - Success in the second attempt

10 - Success in third attempt

11 –Success in the 4th or later attempt


	May be included by M2M devices after initial ranging during network entry or re-entry, periodic ranging, or HO ranging.


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

  


