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Proposed text of the idle mode operation of the fixed M2M device
Giwon Park, Youngsoo Yuk, Jin Lee, Jeongki Kim, Inuk Jung, Jin Sam Kwak
LG Electronics
1. Introduction
This contribution proposes the procedure of the idle mode of the fixed M2M device.
2. Reference

[1] IEEE C802.16p-11/00018r2, P802.16p Amendment Working Document (AWD)
3. Discussion
When the fixed M2M device enters the idle mode, Paging Controller ID and Paging Group ID is not required to be assigned to the fixed M2M device because the location of device may be fixed within the serving base station. And, PGID and Paging Controller ID may not be included in the AAI-DREG-RSP and AAI-RNG-REQ message during the idle mode initiation or network reentry. Moreover, PGID may not be included in PGID-Info message when the ABS transmits the PGID-Info message to the only fixed M2M device (i.e., In case that paging offset of fixed M2M device is separated to HTC device or mobile M2M device). That is, contents of the MAC control message of idle mode can be optimized. 
In case of fixed M2M device, idle mode operation of the fixed M2M device can be managed by base station instead of paging controller. In that case, base station can assign the shorter idle mode identifier than DID which is assigned by paging controller. Moreover, length of the DID does not need to be extended because idle mode identifier for fixed M2M device may be separately assigned to the fixed M2M device by base station. 
In conclusion, we clarify the idle mode operation of fixed M2M device as following proposed text.

4. Proposed Text Change
----------------------------------------------------- Start of Proposed Text -----------------------------------------------------

[Remedy 1. 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 2. 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 Support for fixed M2M device
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 3. 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

	Deregistration_

Request_Code
	3
	Used to indicate the purpose of this message
…
0x02: response for the unsolicited AA-IDREG-RSP message with action code 0x05 or 0x11 by the ABS.

0x03: reject for the unsolicited AAI-DREG-RSP message with action code 0x05 or 0x11 by the ABS. This code is applicable only when an AMS or M2M device has a pending UL data to transmit.
0x06: request for fixed M2M device deregistration from S-ABS and initiation of fixed M2M device idle mode.
0x06-0x07: reserved
	

	…
	…
	…
	…

	if (Deregistration_

Request_Code

== 0x06) {
	
	
	

	Paging cycle request
	4
	Used to indicate Paging cycle recommended by AMS

0b0000 – 0b1111: reserved
	

	}
	
	
	

	…
	…
	…
	…


[Remedy 4. 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

	Action Code
	4
	Used to indicate the purpose of this message
…
0x10: This option is valid in response to a AAI-DREG-REQ message with Deregistration-request-code= 0x06 to allow fixed M2M device-initiated idle mode request.
0x11: Fixed M2M device shall begin idle mode initiation: a) to signal fixed M2M device to begin idle mode in unsolicited manner or b) to allow fixed M2M device to transmit fixed M2M device –initiated idle mode request at the REQ-Duration expiration.
0x100x12-0x15:reserved
	

	…
	
	
	

	if (Action Code == 0x10) {
	
	
	

	Paging cycle
	4
	
	

	Paging offset
	12
	
	

	M2M paging offset
	10
	
	

	Fixed M2M deregistration ID
	16
	Used to indicate Fixed M2M Deregistration ID used to identify the fixed M2M device in idle mode
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	Shall be included only when the fixed M2M device enters the idle mode .

	Idle Mode Retain Information element
	5
	
	

	M2M device-specific Idle Mode Timer
	24
	
	

	Transmission Type
	1
	
	

	Max number of paging cycle
	16
	
	

	}
	
	
	

	if (Action Code == 0x11) {
	
	
	

	Paging cycle
	4
	
	

	Paging offset
	12
	
	

	M2M paging offset
	10
	
	

	Fixed M2M deregistration ID
	16
	Used to indicate Fixed M2M Deregistration ID used to identify the fixed M2M device in idle mode 
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	Shall be included only when the fixed M2M device enters the idle mode.

	Idle Mode Retain Information element
	5
	
	

	REQ-Duration
	8
	Used to indicate waiting value for the AAI-DREG-REQ message with Deregistration_Request_Code = 0x06 
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-

:measured in frames
	

	M2M device-specific Idle Mode Timer
	24
	
	

	Transmission Type
	1
	
	

	Max number of paging cycle
	16
	
	

	}
	
	
	

	…
	…
	…
	…


[Remedy 5. Modify the table 678. AAI-RNG-REQ message (page 10) as follows:]
16.2.3.1 AAI-RNG-REQ
Table 678. AAI-RNG-REQ Message Field Description
	Field
	Size (bits)
	Value/Description
	Condition

	Ranging purpose indication
	4
	0b0000 = Initial network entry
0b0001 = HO reentry

0b0010 = Network reentry from idle mode

…
0b1101 = NS/EP call setup

0b1110 = Network reentry from idle mode of fixed M2M device.

0b1111 = Idle mode location update of fixed M2M device.
0b1110 – 0b1111 = reserved
	

	…
	…
	…
	…

	else if (Ranging Purpose Indication == 0b1110) {
	
	// network reentry from idle mode of fixed M2M device
	

	Fixed M2M deregistration ID
	16
	Used to indicate Fixed M2M Deregistration ID used to identify the fixed M2M device in idle mode 
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	MFM_bitmap
	2
	Maximum of 2 distinct concurrent MFM are allowed with MFM_bitmap.

LSB #0: MFM 0

LSB #1: MFM 4
	Present if MFM 0 or MFM 4 are supported by a fixed M2M device

	If (LSB#0 in MFM_bitmap ==1) {
	
	
	

	Wideband CQI
	4
	
	

	Wideband STC rate 
	3
	‘STC rate -1.’ Mapped to 3-bit unsigned integer (i.e., STC rate =1 as 0b000 ~ STC rate = 8 as 0b111)
	

	}
	
	
	

	If (LSB #1 in MFM_bitmap ==1) {
	
	
	

	Wideband CQI
	4
	
	

	Wideband STC rate 
	3
	‘STC rate -1.’ Mapped to 3-bit unsigned integer (i.e., STC rate =1 as 0b000 ~ STC rate = 8 as 0b111)
	

	Wideband PMI
	6
	wideband preferred matrix index (PMI), size of which is number of PMI bits (.’NB.’) used, mapped to NB LSB bits of this field, while the remaining MSB bit(s) set to zero(0)
	

	}
	
	
	

	}
	
	
	

	else if (Ranging Purpose Indication == 0b1111) {
	
	// Idle mode location update of fixed M2M device
	

	Fixed M2M deregistration ID
	16
	Used to indicate Fixed M2M Deregistration ID used to identify the fixed M2M device in idle mode 
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	Paging cycle change
	4
	
	

	SMS
	variable
	Short Message content up to 140 bytes
	May be presented when there is SMS content to be sent.

	}
	
	
	


[Remedy 6. Modify the table 679. AAI-RNG-RSP message (page 11) as follows:]
16.2.3.2 AAI-RNG-RSP
Table 679. AAI-RNG-RSP Message Field Description
	Field
	Size (bits)
	Value/Description
	Condition

	…
	…
	…
	…

	if (Ranging Purpose Indication == 0b1110) {
	
	// Network reentry from idle mode of fixed M2M device
	

	Fixed M2M deregistration ID
	16
	Used to indicate Fixed M2M Deregistration ID used to identify the fixed M2M device in idle mode 
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	}
	
	
	

	if (Ranging Purpose Indication == 0b1111) {
	
	// Location update of fixed M2M device
	

	New Fixed M2M deregistration ID
	16
	New FMDID which the fixed M2M device shall maintain in idle mode.
	

	New Paging Cycle
	4
	New Paging cycle to be assigned to the M2M device
	

	New M2M Paging Offset
	10
	New M2M paging offset to be assigned to the M2M device
	

	SMS
	variable
	Short Message content up to 140 bytes
	May be presented when there is SMS content to be sent.

	}
	
	
	

	Unsolicited bandwidth grant indicator
	1
	
	

	…
	…
	…
	…


[Remedy 7. 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 of Proposed Text -----------------------------------------------------
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