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Proposed text of the group wise idle mode parameter update
Giwon Park, Youngsoo Yuk, Jin Lee, Jeongki Kim, Inuk Jung, Jin Sam Kwak
LG Electronics
1. Introduction
This contribution proposes the procedure of the group wise idle mode parameter update in idle mode.
2. Reference

[1] IEEE C802.16p-11/00018r2, P802.16p Amendment Working Document (AWD)
3. Discussion
In IEEE 802.16m idle mode, when the network initiates the idle mode parameters (e.g., paging cycle, paging offset, etc) update of AMS, it sends the AAI-PAG-ADV message including the action code with perform ranging for location update to the AMS. However, when all idle mode M2M devices within same M2M group are needed to update the idle mode parameter, M2M devices receives the AAI-PAG-ADV (including action code with perform ranging for location update) from the ABS and these M2M devices individually shall perform the location update to update the idle mode parameters. This may occur the signaling overhead of air interface when many M2M group updates the idle mode parameter at the same time because M2M communication needs to handle a large number of devices. Thus, efficient mechanism for the control parameter update is necessary for idle mode M2M device. 
Idle mode parameter can be updated via multicast mechanism or unicast mechanism. In terms of random access overhead, radio resource overhead and delay (i.e., applicable time) it is possible to compare multicast mechanism and unicast mechanism. Following table 1 describes the random access overhead, radio resource overhead and delay when one hundred of M2M devices update the idle mode parameter via multicast mechanism (i.e., paging message) and unicast mechanism (i.e., network reentry or location update).
Table 1. Comparison (Assumption: one hundred M2M devices update the idle mode parameter)
	
	Multicast (i.e., AAI-PAG-ADV)
	Unicast (i.e., network reentry or location update)

	Random access overhead
	1 (One M2M device among 100 M2M devices may perform the random access because the probability of message missing is 1%)
	100 (All M2M devices perform the random access)

	Delay (applicable time)
	
[image: image1.wmf]Paging cycle per 1 M2M device

 (One M2M device among 100 M2M devices may miss the paging message. An M2M device that missed the paging message re-monitors the paging message at the next paging cycle)
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(Same as multicast mechanism, because network reentry or location update is triggered via paging message)

	Resource overhead
	One AAI-PAG-ADV + One broadcast Assignment A-MAP IE,

Total size of AAI-PAG-ADV: {MGID (N*15bit) + Action code (2bit), updated paging cycle (4bit), updated M2M paging offset (10bit)}
	Case. Update via location update

100 * { Preamble code + (2 * CDMA Allocation A-MAP IE) + AAI-RNG-REQ + AAI-RNG-RSP} + AAI-RNG-ACK, 

Size of one AAI-RNG-REQ: {Purpose indication (4bit) + CMAC Indicator (1bit) + DID (18bit) + PCID (48bit) + PGID (16bit) + Paging cycle (4bit) + M2M paging offset (10bit)}

Size of one AAI-RNG-RSP: { Location update response (4bit) + updated paging cycle (4bit) + updated M2M paging offset (10bit)}
Size of the AAI-RNG-ACK: RNG-ACK bitmap (4bit) + N(number of bitmap 1)) *{N * ranging preamble code index (6bit) +Ranging status (2bit)}

	Contention problem
	N/A
	Serious


Generally it assumes that the device may miss the DL message with probability of 1% in radio communication. When the idle mode parameter is updated, updating through the paging message is more efficient than updating through network entry or location update in terms of random access overhead because the M2M device that missed the paging message only performs the random access.
In terms of delay, paging mechanism makes delay until the device receives the paging message at next paging cycle if the device the misses the paging message its paging listening interval. Although paging mechanism makes delay, a few devices only miss the paging message because the device misses the DL message with probability of 1%. 
In terms of delay, delay of multicast mechanism is equal to unicast mechanism’s delay because network reentry or location update is also triggered via paging message.
Even if device misses the paging message with updated idle mode parameters (i.e., paging cycle, paging offset) during its paging listening interval, if the device does not receive the PGID-Info message once more at the next paging listening interval, device can implicitly know that idle mode parameters (i.e., paging cycle, paging offset) was updated and then, the device may perform the location update to update its idle mode parameters.
In terms of radio resource overhead, unicast mechanism incurs a serious resource waste rather than multicast mechanism as shown table 1. Moreover, unicast mechanism also may cause the contention problem.
In conclusion, updating the idle mode parameter through paging message is more useful than updating the idle mode parameter through network reentry or location update.
4. Proposed Text Change
----------------------------------------------------- Start of Proposed Text -----------------------------------------------------

[Remedy 1. Modify the text in 16.2.18.7.1(page 21, line 61) as follows:]

16.2.18.7 Idle Mode for M2M application
16.2.18.7.1 Paging operation

Group paging may be used for M2M devices for the purpose of multicast traffic indication, requesting a group of users to perform network reentry, requesting a group of users to perform location update and updating the idle mode parameters (e.g., paging cycle, paging offset, etc). For this, M2M Group Identifier (MGID) defined in 16.2.1.3.1 may be included in a paging message instead of an individual identifier to identify the group of M2M devices.
[Remedy 2.Mofity the table 700 (page 17, line 18) as follows:]
16.2.3.23 AAI- PAG-ADV (paging advertisement) Message
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
	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
0b11: Updating the idle mode parameters
	

	M2M report code
	
	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 time 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.

	}
	
	
	

	if (Action Code == 0b11) {
	
	
	

	New Paging Cycle
	4
	New paging cycle applied to the M2M device
	Presented if it needs to be updated.

	New M2M Paging Offset
	10
	New M2M paging offset applied to the M2M device
	Presented if it needs to be updated.

	}
	
	
	

	…
	…
	…
	…

	}
	
	
	


----------------------------------------------------- End of Proposed Text -----------------------------------------------------[image: image3.png]
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