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MS abnormal or involuntary power down reports in 16e
Marta Martinez Tarradell, Shantidev Mohanty

Intel
1 Introduction 
One of the requirements of IEEE 802.16p is that 802.16p system needs to distinguish between normal and abnormal power down of the devices (see 6.2.8 in [1]). 
The report of normal or voluntary power down is already supported in IEEE 802.16 standards ([3] and [4]). During the location update mechanism, MS can send the power down indicator in the RNG-REQ to indicate its normal or voluntary power down.

The abnormal power downs trigger involuntary power outage events that could happen. Current IEEE 802.16 standards ([3] and [4]) do not cover those unpredictable situations. As the M2M Technical Report [2] explains, those abnormal reports would help network operators/service providers to implement efficient outage management methods. This technical document [2] also explains the importance of having low latency mechanism due to the restriction in the backup battery for smart meters.

2 Main Idea of this proposal
This contribution proposes that the MS shall detect that an abnormal power down has occurred and then MS creates a message that includes the abnormal power down report and sends it to the BS to inform it about this event. 
Specifically this contribution proposes the usage of one of the reserved values of the Ranging Purpose ID in the RNG-REQ to report the abnormal or involuntary power down. 

The MS shall notify the BS regarding those abnormal power downs unless the BS already communicates to it that is aware of that problem. How the BS notifies its knowledge of an abnormal power down situation to the MS’s is TBD at this point.
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This RNG-REQ can be sent in different ways depending on the MS state. Those MS’s in connected state with uplink bandwidth already allocated can use it to send the RNG-REQ message with the Ranging Purpose ID indicating that there is an abnormal or involuntary power down. On the other hand the MS’s in idle, sleep or connected state without uplink bandwidth allocated shall perform normal ranging process with the Ranging Purpose ID indicating that there is an abnormal or involuntary power down.
3 Proposed texts
3.1 Proposed Text #1
----------------------------------------------  Proposed Text Start -----------------------------------------------
[Editor’s note] Add the following section after line 60 in page 3 of IEEE 802.16p-10/0018r2.
6.3.x.1 Abnormal Power Down Reporting in Normal Mode
When a MS 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). 
If the MS is in normal mode with uplink bandwidth already allocated and available, then it may use the available bandwidth to send this RNG-REQ message containing the Ranging Purpose Indication with value bit 5 set to 1. 

If the MS is in normal mode 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 RNG-REQ message containing the Ranging purpose Indication with bit 5 set to 1. 
----------------------------------------------  Proposed Text End -----------------------------------------------
3.2 Proposed Text #2
----------------------------------------------  Text Start -----------------------------------------------
[Editor’s note] Add the following section after line 26 in page 2 of IEEE 802.16p-10/0018r2.
6.3.2.3.5 RNG-REQ (ranging request) message
Ranging Purpose Indication

The presence of this item in the message indicates the following MS action:

If Bit 0 is set to 1, in combination with a serving BSID, it indicates that the MS is currently

attempting to HO or reentry; or, in combination with a Paging Controller ID, indicates that

the MS is attempting network reentry from idle mode to the BS.

If Bit 1 is set to 1, it indicates that the MS is initiating the idle mode location update

process.

Bit 2: Seamless HO indication. When this bit is set to 1 in combination with other included

information elements, it indicates the MS is initiating ranging as part of seamless HO

procedure.

Bit 3: Ranging Request for Emergency Call Setup. When this bit is set to 1, it indicates

MS action of Emergency Call Process.

Bit 4: MBS update. When this bit is set to 1, the MS is currently attempting to perform

location update due to a need to update service flow management encodings for MBS

flows.

Bits 5: Abnormal Power Down Indication. When this bit is set to 1, MS indicates that an abnormal or involuntary power down occurs.
Bits 6–7: Reserved
----------------------------------------------  Text End -----------------------------------------------
3.3 Proposed Text #3
----------------------------------------------  Text Start -----------------------------------------------
[Editor’s note] Add the following section after line 40 in page 7 of IEEE 802.16p-10/0018r2.
11.5 RNG-REQ management message encodings

Table 582—RNG-REQ message encodings
	Ranging Purpose

Indication
	6
	1
	Bit 0: HO indication (when this bit is set to 1 in combination

with other included information elements indicates

the MS is currently attempting to HO or network

reentry from idle mode to the BS)

Bit 1: Location update request (when this bit is set to 1,

it indicates MS action of idle mode location update process)

Bit 2: Seamless HO indication (when this bit is set to 1

in combination with other included information elements

indicates the MS is currently initiating ranging as

part of the seamless HO procedure)

Bit 3: Ranging Request for Emergency Call Setup (when

this bit is set to 1, it indicates MS action of Emergency

Call Process)

Bit 4: MBS update. When this bit is set to 1, the MS is

currently attempting to perform location update due to a

need to update service flow management encodings for

MBS flows.

Bits 5: Abnormal Power Down Indication. When this bit is set to 1, MS indicates that an abnormal or involuntary power down occurs.

Bits 56–7: Reserved
	_




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