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Abnormal Power Down Indication Through Quick Access Procedure 
Yi-Ting Lin, Chun-Yen Hsu, Chiu-Wen Chen, Youn-Tai Lee, Tsung-Yu Tsai
Institute for Information Industry (III)
1. Introduction
During the last #74 meeting in San Francisco, abnormal power down indication in connected state is accomplished by ranging message. Part of the agreement that describes the M2M device behavior when the M2M device does not have available bandwidth is as follows:

“If the MS is in connected state but does not have available UL bandwidth, then it may use the procedure defined in 6.3.6 to request bandwidth. Upon receiving bandwidth allocation it may send the AAI-RNG-REQ message containing the Ranging Purpose Indication with value 0b1110.”
It is not clear that why the M2M device needs to perform 5-step bandwidth request procedure and then sends the AAI-RNG-REQ message to the 16p BS, since a more efficient bandwidth request procedure (i.e. 3-step quick access procedure) can be used in Advanced Air Interface. Furthermore, considering the surviving time of different M2M devices, 5-step bandwidth request procedure plus AAI-RNG-REQ message may exhaust the remaining power. Therefore, a more efficient scheme for abnormal power indication is necessary. 
In this contribution, we proposed the scheme that indicates the abnormal power down through 3-step quick access procedure. By the scheme, the procedure of 5-step BR plus AAI-RNG-REQ message can be reduced to two steps. Even though the 3-step quick access is failed, the BR behavior is back to normal 5-step BR procedure. The worst performance of the scheme is the same as the original scheme. 
Reference
[1] IEEE P802.16.1/D1, “WirelessMAN-Advanced Air Interface for Broadband Wireless Access Systems,” Aug. 2011. 
[2] IEEE 802.16p-11/0022, “P802.16p AAI AWD,” Aug. 2011.

2. Discussion 
The procedure of indicating abnormal power down through quick access procedure is illustrated in Fig. 1. After finishing the network entry, 16p BS associates with the M2M device to establish service flows. For each service flow, 16p BS set a Predefined BR index (with BR action bits 0b11 and Purpose Indication bit 0b00) to indicate the abnormal power down. After that, when abnormal power down occurs, the M2M device transmits the BR preamble code with the Predefined BR index to the 16p BS to indicate the abnormal power down event. Then the 16p BS acknowledges the M2M device in the BR-ACK A-MAP IE. Finally, the M2M device can power down when it receives an ACK or try another quick access procedure when it receives a NACK. 
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Fig. 1 Abnormal power down indication through quick access procedure
3. Text proposal for inclusion in the 802.16p AAI AWD 
Remedy #1

[Modify the following text into the 802.16p AAI AWD]
------------------------------------------------------------------------- Text Start --------------------------------------------------------------------------
6.2.29 Abnormal Power Down Reporting in Connected State
When a MS detects an abnormal power down event, it tries to send an AAI-RNG-REQ message with the Ranging Purpose Indication indicating that an abnormal or involuntary power down has occurred (value 0b1110). 
If the MS is in connected state with uplink bandwidth already allocated and available, then it may use the available bandwidth to send this AAI-RNG-REQ message containing the Ranging Purpose Indication with value 0b1110. 
If the MS is in connected state but does not have available UL bandwidth, then it may use the procedure defined in 6.3.6 to request bandwidth. Upon receiving bandwidth allocation it may send the AAI-RNG-REQ message containing the Ranging Purpose Indication with value 0b1110. 
If the MS is in connected state but does not have available UL bandwidth, then it may use the 3-step quick access procedure defined in 6.2.11 to report the abnormal power down event. The Predefined BR index may be used to indicate that an abnormal or involuntary power down has occurred. 
------------------------------------------------------------------------ Text End ---------------------------------------------------------------------------
Remedy #2

[Modify the following text into the 802.16p AWD]
------------------------------------------------------------------------- Text Start --------------------------------------------------------------------------
6.2.3.47.1 AAI-DSA-REQ
The following parameters may be included in the AAI-DSA-REQ message:

— Predefined BR index parameters: Predefined BR index parameters define the mapping from predefined BR index(es) to BR action and BR size, which is used in 3-step Bandwidth Request procedure, and are only included in ABS-initiated DSA-REQ. They are determined based on the QoS parameters of the service flow in the AAI-DSx messages. If BR Action is 0b00 or 0b01, the same BR Index shall not be assigned to different service flows. If BR action is 0b10 (BR), ABS shall assign different BR index to service flows whose UL Grant Scheduling Type is different and shall assign different BR index to different service flows whose UL Scheduling Type is the same but BR size is different. If BR action is 0b11, the Purpose Indication bits shall be followed to indicate the activity of the M2M device.
Table 740 – AAI-DSA-REQ Message Field description
	Field
	Size

(bits)
	Value/Description
	Conditions

	For(i = 1; i≤ N-Predefined-BRindices; i++) {
	
	The mapping of predefined BR index used in quick access message to BR size and BR actions N-Predefined-BR-indices is the number of predefined BR indices [1..15]
	

	Predefined BR index
	4
	Predefined BR index
	Present if N-Predefined-BR-indices is not zero

	BR action


	2
	0b00: ertPS service flow requests to resume to maximum sustained rate
0b01: aGP service flow requests to switch to Primary QoS parameters

0b10: BR

0b11: ReservedM2M Extensions
	Present if N-Predefined-BR-indices is not zero



	If (BR action == 0b11) {
	
	
	

	Purpose indication
	2
	0b00: Abnormal Power Down Indication. 
0b01-0b11: reserved
	

	}
	
	
	

	…
	
	
	


------------------------------------------------------------------------ Text End ---------------------------------------------------------------------------
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