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1 Background 
There are certain applications such as SmartGrid where the M2M devices are always fixed. Thus, for these devices many of the operations during idle mode can be optimized to reduce the signaling overhead, to achieve extended power saving as well as to reduce the network deployment cost.

In this proposal, methods are proposed to optimize the idle mode operation of fixed M2M devices.
2 Text Proposal 
[Editor’s note: Add the following section after line 48 in page 3 of IEEE 802.16p-10/0018r2.]

---------------------------Begin Text Proposal-------------------------------
[Remedy 1. Add the new subsection 6.3.23.10.x after subsection 6.3.23.10 (page 3, line 48) as follows:]

6.3.23.10.x Idle mode optimizations for fixed M2M devices
Localized idle mode operation for idle mode M2M devices: A fixed M2M device in idle mode need not perform the paging group based update. To eliminate the need for paging group based update and allocating the unnecessary paging information (i.e., Paging Group ID, Paging Controller ID), a fixed M2M device may include Localized_Idle_Mode Accepted flag set to 1 in the MOB-DREG-REQ message.
When a BS receives a MOB-DREG-REQ with Localized_Idle_Mode_Accepted flag set to 1, it does not forward the DREG-REQ message to the Paging Controller. 
Then the BS sends MOB-DREG-RSP with Localized_Idle_Mode_Accepted flag set to 1 or 0. Localized_Idle_Mode_Accepted flag set to 1 indicates that BS accepted M2M device’s request. Then the device transitions to idle mode and does not perform paging group based update.
Localized_Idle_Mode_Accepted flag set to 0, the device enters the normal idle mode.
[Remedy 2. Add the table DREG-REQ message (page 2, line 27) as follows:]
6.3.2.3.37 DREG-REQ (SS deregistration request) message
Add the following texts at the end of subclause 6.3.2.3.37

When the DREG-REQ message is sent to a base station, the following TLV may be included:
Localized_Idle_Mode_Accepted flag
Indicator of the Localized Idle Mode for fixed M2M device.

0: The device enters the normal idle mode.

1: The device enters the localized idle mode. BS does not forward the DREG-REQ message to the Paging Controller.

[Remedy 3. Add the text at the end of the description of the DREG-CMD message (page 2, line 39) as follows:]
6.3.2.3.26 DREG-CMD (de/register command) message
Add the following texts at the end of subclause 6.3.2.3.26

When the DREG-CMD message is sent to an M2M device, the following TLVs may be included:

M2M device-specific Idle mode timer

Length of the maximum interval between location update while the M2M device in idle mode
Localized_Idle_Mode_Accepted flag
Indicator of the Localized Idle Mode for fixed M2M device.
0: The device enters the normal idle mode.

1: The device enters the localized idle mode. BS does not forward the DREG-REQ message to the Paging Controller.

[Remedy 4. Add the new subsection 16.2.1.3.2 after subsection 16.2.1.3.1 (page 9, line 40) as follows:]

16.2.1.3.2 Fixed M2M Deregistration ID (FMDID)

A 16-bit value that uniquely identifies a fixed M2M device in the base station that assigns FMDID. An FMDID is assigned to a fixed M2M device by a base station during idle mode entry and released during an explicit network exit (e.g., power down location update) or when the device performs the network reentry.
[Remedy 5. Add the new subsection 16.2.18.7.3 after subsection 16.2.18.7.2 (page 22, line 65) as follows:]

16.2.18.7.3 Idle mode optimizations for fixed M2M devices
Localized idle mode operation for idle mode M2M devices: A fixed M2M device in idle mode need not perform the paging group based update. To eliminate the need for paging group based update and allocating the unnecessary paging information (i.e., Paging Group ID, Paging Controller ID), a fixed M2M device may include Localized_Idle_Mode Accepted flag set to 1 in the AAI-DREG-REQ message.

When a BS receives a AAI-DREG-REQ with Localized_Idle_Mode_Accepted flag set to 1, it does not forward the DREG-REQ message to the Paging Controller. 
Then the BS sends AAI-DREG-RSP with Localized_Idle_Mode_Accepted flag set to 1 or 0. Localized_Idle_Mode_Accepted flag set to 1 indicates that BS accepted M2M device’s request. Then the device transitions to idle mode and does not perform paging group based update.
Localized_Idle_Mode_Accepted flag set to 0, the device enters the normal idle mode.
16.2.18.7.3.1 Idle mode operations for fixed M2M devices
When the fixed M2M device enters the idle mode, a Fixed M2M Deregistration ID (FMDID) is assigned to the fixed M2M device and Paging Controller ID, Paging Group ID and Deregistration ID is not required to be assigned to the fixed M2M device.

The ABS can page the fixed M2M devices via group paging or individual paging. When the ABS pages the fixed M2M devices via group paging, it transmits the AAI-PAG-ADV message with MGIDs to the fixed M2M devices. When the ABS individually pages the fixed M2M devices, it transmits the AAI-PAG-ADV message with FMDID to the fixed M2M devices.
PGID information of the PGID-Info message is not applicable to the fixed M2M device because the Paging Group ID is not assigned to the fixed M2M device.

Fixed M2M device does not perform the paging group based update because the Paging Group ID is not assigned to the fixed M2M device. Fixed M2M device performs the timer based update based on the M2M device-specific Idle Mode Timer and fixed M2M device shall perform the location update to update the FMDID when it detects that the serving base station was changed.
[Remedy 6. Add the table 698. AAI-DREG-REQ message (page 11, line 51) as follows:]
16.2.3.21 AAI-DREG-REQ message
Table 698. AAI-DREG-REQ Message Field Description
	Field
	Size (bits)
	Value/Description
	Condition

	Localized_Idle_Mode_Accepted flag
	1
	0: The device enters the normal idle mode.

1: The device enters the localized idle mode. BS does not forward the DREG-REQ message to the Paging Controller.


	This parameter shall be presented when the fixed M2M device enters the idle mode.

	Deregistration_

Request_Code
	3
	Used to indicate the purpose of this message

0x00: AMS deregistration request from ABS and network

0x01: request for AMS deregistration from S-ABS and initiation of AMS idle

mode.

0x02: response for the unsolicited AAIDREG-RSP message with action code0x05 by the ABS.

0x03: reject for the unsolicited AAIDREG-RSP message with action code0x05 by the ABS. This code is applicable only when an AMS has a pending UL data to transmit.

0x04: request for AMS deregistration from S-ABS to enter DCR mode 

0x05: response for the unsolicited AAIDREG-RSP message with action code 0x00, 0x01, 0x02 or 0x03

0x06-0x07: reserved
	

	…
	…
	…
	…


[Remedy 7. Modify the table 699. AAI-DREG-RSP message (page 12) as follows:]
16.2.3.22 AAI-DREG-RSP message
Table 699. AAI-DREG-RSP Message Field Description

	Field
	Size (bits)
	Value/Description
	Condition

	Localized_Idle_Mode_Accepted flag
	1
	0: The device enters the normal idle mode.

1: The device enters the localized idle mode. BS does not forward the DREG-REQ message to the Paging Controller.
	This parameter shall be presented when the fixed M2M device enters the idle mode.

	Action Code
	4
	Used to indicate the purpose of this message

…
0x10-0x15:reserved
	

	…
	…
	…
	…


[Remedy 8. Modify the table 700. AAI-PAG-ADV message (page 17) as follows:]
16.2.3.23 AAI-PAG-ADV
Table 700. AAI-PAG-ADV Message Field Description
	Field
	Size (bits)
	Value/Description
	Condition

	…
	…
	…
	…

	For (i=0; i<Num_MGID; i++) {
	
	Num_MGID indicates the number of MGIDs included in this paging message [0..63]
	Shall be included if the ABS sends DL multicast data for M2M after transmission of the AAI-PAG-ADV message.

	MGID
	15
	M2M Group ID
	

	Action Code
	2
	0b00: Performing network

re entry

0b01: Performing location

update

0b10: Receiving multicast

traffic

0b11: reserved
	

	M2M report code
	1
	Indicate the opportunity for the M2M device to send the uplink report

0b0: No action required

0b1: Send uplink report
	Present if M2M is supported

	if (Action Code == 0b10) {
	
	
	

	Multicast Transmission Start Time (MTST) 
	8
	Least significant 8 bits of the frame number in which the ABS starts sending DL multicast data.
	Shall be present when the MTST needs to be included in this message.

	}
	
	
	

	For (j=0; j<Num_FMDID; j++) {
	
	Num_FMDID indicates the number of FMDIDs included in this paging message [1..32]
	Shall be included when the ABS pages the fixed M2M devices.

	FMDID
	16
	Fixed M2M Deregistration ID
	

	Action Code
	2
	0b00: Performing network re entry

0b01: Performing location update

0b10~0b11: reserved
	

	M2M report code
	1
	Indicate the opportunity for the M2M device to send the uplink report

0b0: No action required

0b1: Send uplink report
	Present if M2M is supported

	…
	…
	…
	…

	}
	
	
	


-----------------------------------------End Text Proposal-----------------------
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