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Abnormal power down reporting in WirelessMAN-Advanced Air Interface for Broadband Wireless Access Systems
Heejeong Cho

LG Electronics
Introduction

A normal power down report procedure has already been defined in IEEE Std 802.16.1 draft document [1]. As shown in Figure 1, an AMS sends an AAI-RNG-REQ message containing “Ranging Purpose Indication - 0b1011” when the AMS in idle mode is attempting to perform location update due to power down. When an ABS transmits an AAI-RNG-RSP message in response to the AAI-RNG-REQ message, the ABS shall include “‘Location Update Response” in the AAI-RNG-RSP message. This mechanism enables a network entity to update the AMS’s exact status and to delete all information for the AMS and discontinue idle mode paging control for the AMS at the time of power down.

[image: image1.emf]AMS ABS

HO RangingPreamble Code

CDMA Allocation A-MAP IE

AAI-RNG-REQ

(Ranging Purpose Indication:0b1011)

AAI-RNG-RSP 

(

Location Update Response)

Idle

2

1

3


Figure 1.  Normal power down report procedure in IEEE Std 802.16.1
According to IEEE P802.16.1b draft document [2], an abnormal power down report has been defined as the same scheme (AAI-RNG-REQ/RSP) as the normal power down report.
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Figure 2.  Abnormal power down report procedure in IEEE P802.16.1b
However, it is not efficient to use the existing scheme in case of connected mode. There are several reasons, as the followings:

· The steps for the abnormal power down report need to be reduced in order to send the abnormal power down indication within the limited time.
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· In case that the assigned STID to the M2M device is shared with other M2M devices, the existing scheme causes a delay. 

If STID_Valid_Periodicity is long, the delay increases more. That’s because ABS has to allocate UL resource at the time wherein STID is valid for the M2M device. In the worst case, the M2M device may be unable to send the abnormal power down report because of lack of power.

<STID_Valid_Periodicity = 8, STID_Valid_Offset = 1>
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As we have seen here, using the signaling header would be more beneficial than using the AAI-RNG-REQ/RSP. Therefore, we propose that the signaling header is used instead of the AAI-RNG-REQ/RSP for the abnormal power down report in connected mode.
Proposed Text Change

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

 [Remedy 1: Modify the following text on page 52, line 27 as follows:]
6.2.29 Abnormal power down reporting

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). When an abnormal or involuntary power down has occurred, an M2M device tries to report the abnormal power down event.
6.2.29.1 Abnormal power down reporting in connected state
If the MS M2M device 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 an Abnormal Power Down Report signaling header (as defined in 6.2.2.1.3.10).
If the MS is in connected state but M2M device does not have available UL bandwidth, then it may use the procedure defined in 6.3.6 6.2.11 to request bandwidth. Upon receiving bandwidth allocation it may send the AAI-RNG-REQ message containing the Ranging Purpose Indication with value 0b1110. In case of using a three-step random access-based BR procedure, If the MS is in connected state but does not have available UL bandwidth, then it may use the quick access procedure defined in 6.2.11 to report the abnormal power down event. Tthe Predefined BR index may be used to indicate that an abnormal or involuntary power down has occurred. In other cases (e.g., a five-step random access-based BR, piggybacked BR or BR using P-FBCH), the M2M device may send the Abnormal Power Down Report signaling header upon receiving bandwidth allocation.

After transmitting the Abnormal Power Down Report signaling header or the predefined BR index indicating the abnormal power down event, the M2M device may start its Abnormal Power Down Confirmation timer to wait for Abnormal Power Down Confirmation signaling header. If the M2M device has not received the Abnormal Power Down Confirmation signaling header until the Abnormal Power Down Confirmation timer expires, it may restart the abnormal power down reporting procedure.

[Remedy 2: Modify the following text on page 6, line 15 as follows:]
	Type field (5-bits)
	MAC signaling header

	01000
	M2M Bandwidth request (BR) with STID header

	01001
	M2M abnormal power down report header

	01010
	M2M abnormal power down confirmation header

	010000100101011-11111
	Reserved


[Remedy 3: Add the following text on page 6, line 57 as follows:]
6.2.2.1.3.10 M2M abnormal power down report header

When an M2M device in connected state detects an abnormal power down event, it sends an M2M abnormal power down report signaling header indicating that an abnormal or involuntary power down has occurred. The M2M abnormal power down report signaling header is defined in Table 670b.
The CMAC value shall be calculated over a field consisting of the AK ID followed by the super frame number and frame index expressed as an unsigned 24-bit number, followed by 16-bit of zero padding (for the header to be aligned with AES block size) and followed by the contents of abnormal power down signaling header other than CMAC. The CMAC value for abnormal power down signaling header shall be calculated as follows:

CMAC value = Truncate(CMAC (CMAC_SIG_KEY_U, AK ID |22 bit super frame number|2 bit frame index |16-bit zero padding |Abnormal power down signaling header contents other than CMAC), 16). The LSB 16-bit of the outcome of AES-CMAC calculation shall be used for CMAC value.
Table 670b – M2M abnormal power down report header format
	Syntax
	Size

(bits)
	Notes

	M2M Abnormal Power Report Down Report () {
	
	

	FID
	4
	Flow Identifier. Set to 0b0010

	Type
	5
	MAC Signaling header type = 0b01001

	Length
	3
	Indicates the length of the signaling header in bytes

	STID
	12
	Indicates STID of the M2M device that transmits this M2M abnormal power down report signaling header.

	STID_Valid_Offset
	3
	Indicates STID_Valid_Offset of the M2M device that sends this M2M abnormal power down report signaling header. If the assigned STID is not shared with other M2M devices, M2M device shall set this field to zero.

	Emergency Type
	1
	0b0 : power outage

0b1 : Reserved

	EC
	1
	0: Unprotected

1: Protected using CMAC.

	If (EC == 1) {
	
	

	CMAC
	16
	CMAC 

	Reserved
	3
	Reserved. This field shall be set to Zero.

	} else {
	
	

	Reserved
	19
	Reserved. This field shall be set to Zero.

	}
	
	

	}
	
	


6.2.2.1.3.11 M2M abnormal power down confirmation header

An M2M abnormal power down confirmation signaling header shall be transmitted by the ABS in response to a received abnormal power down report. The M2M abnormal power down confirmation signaling header is defined in Table 670c.
Table 670c – M2M abnormal power down confirmation header format
	Syntax
	Size

(bits)
	Notes

	M2M Abnormal Power Down Confirmation  () {
	
	

	FID
	4
	Flow Identifier. Set to 0b0010

	Type
	5
	MAC Signaling header type = 0b01010

	Length
	3
	Indicates the length of the signaling header in bytes

	STID_Valid_Offset
	3
	Indicates STID_Valid_Offset of the M2M device in the received M2M abnormal power down report signaling header.

	Reserved
	33
	Reserved. This field shall be set to Zero.

	}
	
	


[Remedy 4: Add the following text on page 63, line 36 as follows:]
	System
	Name
	Timer reference
	Minimum value
	Default value
	Maximum value

	M2M device
	Abnormal Power Down Confirmation timer
	Abnormal power down confirmation reception timeout following the transmission of an abnormal power down report
	-
	-
	-


----------------------------------------------------- End of Proposed Text -----------------------------------------------------
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Annex
· When UL resource for AAI-RNG-REQ is required, using the 3-step BR procedure does not fit.

If the M2M device uses 3-step BR procedure, the number of steps between the existing and proposed schemes is the same. However, the 3-step BR procedure is used in the BR for transport connection, but not for control connection. The predefined BR index is assigned through the AAI-DSA (Dynamic Service Addition) or AAI-DSC (Dynamic Service Chang) transaction. Also, it is determined based on the QoS parameters of the service flow in the AAI-DSx messages.

· In case of the power outage, a number of M2M devices may perform contention based on BR procedure. If there is higher number of the M2M devices than the number of ABS’s Rx antennas which sent BR preamble sequences / quick access messages on a BRCH, the ABS then will fall back to the 5-step BR procedure.

In case of the 3-step BR procedure, the maximum number of decoded quick access message should be the same as the number of ABS’s Rx antennas [3]. Therefore, if the ABS is unable to decode the quick access message, the ABS falls back to the 5-step BR procedure in IEEE 802.16.1 systems.
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