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Abnormal power down reporting in WirelessMAN 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 802.16Rev3 draft document [1]. As shown in Figure 1, “Power Down Indicator” should be included in a RNG-REQ message when an MS in idle mode is attempting to perform location update due to power down. When a BS sends a RNG-RSP message in response to the RNG-REQ message, the BS shall include “‘Location Update Response” in the RNG-RSP message. This mechanism enables a paging controller to update the MS’s exact status and to delete all information for the MS and discontinue idle mode paging control for the MS at the time of power down.
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Figure 1.  Normal power down report procedure in IEEE Std 802.16Rev3
According to IEEE P802.16p draft document [2], an abnormal power down report has been defined as the same scheme (RNG-REQ/RSP) as the normal power down report. 
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Figure 2.  Abnormal power down report procedure in IEEE P802.16p
However, it is not efficient to use MAC management message in case of connected mode, as shown in Figure 2. That’s because an M2M device performs the proce​dure for bandwidth allocation and request mechanisms to request bandwidth. In order to reduce the steps for the abnormal power down report in connected mode, we propose that a signaling header is used. Also, we propose the timer to wait for BS’s response following the transmission of the abnormal power down report.
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Figure 3.  Proposed scheme for the abnormal power down report in connected mode
Proposed Text Change

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

[Remedy 1: Modify the following text on page 16, line 34 as follows:]
6.3.35 Abnormal Power Down

When an M2M device detects an abnormal power down event, it tries to send a RNG-REQ message with the Ranging Purpose Indication indicating that an abnormal or involuntary power down has occurred (bit 5 set to 1). When an abnormal or involuntary power down has occurred, an M2M device tries to report the abnormal power down event.
6.3.35.1 Abnormal power down reporting in normal operation
If the M2M device is in Nnormal Ooperation with uplink bandwidth already allocated and available, then it may use the available bandwidth to send this RNG-REQ message containing the Ranging Purpose Indica​tion with value bit 5 set to 1. an M2M Abnormal Power Down Report header (as defined in 6.3.2.1.2.2.3.1).
If the M2M device is in normal mode but does not have available UL bandwidth, then it may use the proce​dure defined in 6.3.6 to request bandwidth. Upon receiving bandwidth allocation it may send the RNG-REQ message containing the Ranging purpose Indication with bit 5 set to 1. the M2M Abnormal Power Down Report header.
The M2M device may start its Abnormal Power Down Confirmation timer at the transmission of the M2M Abnormal Power Down Report header in order to wait for Abnormal Power Down Confirmation signaling header. If the M2M device has not received the M2M Abnormal Power Down Confirmation header until the Abnormal Power Down Confirmation timer expires, it may restart the abnormal power down reporting procedure.

[Remedy 2: Insert the following text on page 4, line 66 as follows:]
Table 4.—MAC header HT and EC fields encoding (continued)
	HT
	ECa
	MAC PDU type
	Reference

figure
	Reference

table

	1
	0
	DL:DL M2M MAC signaling header type I. MAC PDU without data payload, with a 3-bit type field, see Table 8a for type encoding definitions.

UL: MAC signaling header type I.

MAC PDU without data payload, with

a 3-bit type field, see Table 8 for type encoding definitions.
	Figure 24,

Figure 25,

Figure 26.–Figure 31
	Table 8, Table 9,

Table 10.–Table 15
Table 8a, Table 9a



6.3.2.1.2.2 MAC signaling header type II
Table 16.—Type field encodings for MAC signaling header type II
	Type field
	MAC header type (with HT/EC = 0b11)
	Reference

figure
	Reference

table

	0
	Feedback header, with another 4-bit type field; see Table 18 for

its type encodings.
	Figure 33,

Figure 34
	Table 17

	1
	Extended relay MAC Signaling Header Type II
Extended M2M device MAC Signaling Header Type II
	Figure 37
	Table 20

Table 22a


6.3.2.1.2.2.3 Extended M2M device MAC signaling header type II
This type of MAC header is UL-specific. There is no payload following the MAC header. The Extended M2M device MAC signaling header type II is illustrated in Figure 37. Table 22a describes the encoding of the 3-bit extended type field following the type field.
Table 22a.—Extended Type field encodings for extended M2M device MAC signaling header type II
	Extended Type field
	MAC header type
	Reference table

	0
	M2M abnormal power down report header
	Table 23a

	1 ~ 7
	Reserved
	


6.3.2.1.2.2.3.1 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 23a.

Table 23a – Description of fields in M2M abnormal power down report header
	Name
	Length

(bit)
	Description

	CID
	16
	M2M device’s basic connection identifier.

	Emergency Type
	1
	0b0 : power outage

0b1 : Reserved

	Reserved
	17
	Set to 0.

	HCS
	8
	Header Check Sequence (same usage as HCS entry in Table 5).


6.3.2.1.3 DL MAC header without payload
This MAC header format is applicable to DL only. The MAC header is not followed by any MAC PDU payload and CRC.
6.3.2.1.3.1 DL M2M MAC signaling header type I

For this MAC header format, there is no payload following the MAC header. The DL M2M MAC signaling header type I is illustrated in Figure 24. Table 8a describes the encoding of the 3-bit Type field following the EC field.
Table 8a.— Type field encodings for DL M2M MAC signaling header type I
	Type field

(3 bits)
	MAC header type (with HT/EC = 0b10)
	Reference table

	0
	M2M abnormal power down confirmation header
	Table 9a

	1 ~ 7
	Reserved
	


6.3.2.1.3.1.1 M2M abnormal power down confirmation header

An M2M abnormal power down confirmation signaling header shall be transmitted by the BS in response to a received abnormal power down report. The M2M abnormal power down confirmation signaling header is defined in Table 9a.
Table 9a – Description of fields in M2M abnormal power down confirmation header

	Name
	Length

(bit)
	Description

	Type
	3
	The type of M2M abnormal power down confirmation header is defined in Table 8a.

	Reserved
	35
	Set to 0.

	HCS
	8
	Header Check Sequence (same usage as HCS entry in Table 5).


[Remedy 3: Modify the following text on page 26, line 23 as follows:]
10. Parameters and constants

10.1 Global values
	System
	Name
	Time 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
	—
	50 msec
	—


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