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Optimizing Location update for stationary M2M devices 
1 Background 

IEEE 802.16p Machine to Machine (M2M): Proposed Text from Power Saving (PWR) Rapporteur Group has submitted the consolidated text of output from the RG discussions in contribution number IEEE C802.16p-11/0002 , IEEE 802.16p-rg-11/0032

It has contributed the following section on Location Update Mechanism for M2M devices:

“

16.2.18.4 Location update

16.2.18.4.3 M2M location update
An M2M device in idle mode shall perform the location update based on its mobility capability (i.e., Mobility, No mobility) and traffic pattern which were negotiated in capability negotiation phase of the network entry. For example, the time controlled M2M device may not perform the timer based update. No mobility M2M device may not perform the paging group based update.
16.2.18.4.3.1 Location update for time controlled M2M device

Time controlled M2M device may not perform the timer based update because the time controlled M2M device periodically transmits the uplink traffic to the base station at the pre-scheduled time. Time controlled M2M device can assign the idle mode timer via explicit signaling (i.e., AAI-REG-REQ/RSP) based on its traffic pattern (e.g., Time controlled or Non time controlled) to prevent the timer based update.
16.2.18.4.3.2 Cell based update support
Cell based update is intended as a mechanism to allow the M2M device for tracking service to report its own location information, typically when the M2M device detects that the preferred BS is changed. 

For cell based update, M2M device shall negotiate the capability for cell based update during the capability negotiation phase of the network entry. When an M2M device that has the capability of the cell based update detects that the selected preferred cell does not support its currently attached cell, it shall perform the cell based update. When an M2M device that has the capability of cell based update enters the idle mode, paging group is not assigned to the M2M device.

“

“[16.2.18.7.2 Location update
16.2.18.7.2.1 Cell based update support
Cell based update is intended as a mechanism to allow the M2M device for tracking service to report its own location information, typically when the M2M device detects that the preferred BS is changed. For cell based update, M2M device shall negotiate the capability for cell based update during the capability negotiation phase of the network entry. When an M2M device that has the capability of the cell based update detects that the selected preferred cell does not support its currently attached cell, it shall perform the cell based update. When an M2M device that has the capability of cell based update enters the idle mode, paging group is not assigned to the M2M device.]”
Currently the RNG-REQ message for 16m devices includes the following mobility information for devices

AMS Mobility Information  

0b00 = Slow (0-10km/h) 

0b01 = Medium (10-120km/h) 

0b10 = Fast (above 120km/h) 

0b11 = Reserved

The M2M devices used for smart metering would come under the Slow mobility category above currently. 
There are four location update trigger evaluation conditions: 

1. paging group based update

2. timer based update, 

3. power down update and

4. MBS update.
Plus AMS may conduct a Location Update at Will whenever required.
Since the assigned paging group doesn’t change, Trigger Condition 1 is not applicable

There are two possible schemes for Timer based update

Since the device is stationary there is no effect of PG_LU_TIMER on this device for location update as it doesn’t switch the PAGING_GROUP.

The Idle mode timer has a minimum value of 128 sec and a default value of 4096 sec.

The MS has to perform a location update before the expiry of the Idle mode timer and so we can assume the frequency of location updates for stationary M2M devices to be of the order of 60 min.
SMART GRID TRAFFIC MODEL (Example statistics of aggregate Smart Grid traffic IEEE 802.16p-10/0005)

[image: image1.emf]Communication Link Average Message Transaction Rate/sAverage Message Size 

(Bytes)

In-Home Dispaky (IHD) to 

Smart Meter (SM)-Uplink 

1.1 exp(-4) 25

PHEV to SM-Uplink 2.4 exp(-4)97.6

Smart Meter to DAP-Uplink 1.1 exp(-4) per meter 2017

DAP to AMI Headend-Uplink 1.3 exp(-4) per meter 842

SM-IHD1.2exp(-7)50

SM-PHEV (Plug-In-Hybrid 

Vehicle)

9.3 exp(-5)177.5

DAP to SM 1.8exp(-5)25

AMI Headend to DAP6.7exp(-5) per meter 197.1


For above traffic patterns in the smart meter example we see that the M2M device is not expected to wakeup from idle states for several 1000s of seconds during which the M2M device is forced to perform a location update before the Idle mode timer expiry as in the current draft.

So we propose the following changes:

Add1 bit of information more to AMS Mobility Information in AAI-RNG-REQ message Field Description
0b00 = Slow (0-10km/h) 

0b01 = Medium (10-120km/h) 

0b10 = Fast (above 120km/h) 

0b11 = Fixed M2M Device
If (AMS Mobility ==0b11)

AMS may disable Location Update trigger based on Idle Mode Timer Expiry

----------------------------------------------------- Start of Proposed Text -----------------------------------------------------
Table 678  AAI-RNG-REQ message Field Description
	Field
	Size (bits)
	Value/Description
	Condition

	AMS Mobility Information
	2
	0b00 = Slow (0-10km/h) 

0b01 = Medium (10-120km/h) 

0b10 = Fast (above 120km/h) 

0b11 = Fixed M2M Device
	Optional


16.2.18.4.3.3 Location update for Fixed M2M device
The Fixed M2M device may disable the Location Update trigger based on Idle Mode Timer Expiry.
----------------------------------------------------- End of Proposed Text -----------------------------------------------------



















































































  


_1360834493.xls
Sheet1

		Number of Users

		Access Attempts Per User

		Number of Slots

		Contention Probability Per Slot

				Analytical Results for Mean Access Delay (worst case performnace)

				Initial Window L=1

				Number of Stages m= 15

				Users		Slots		Mean Delay (frames)		Mean Delay (s)

				1000		32		85		0.425

				5000		32		431		2.155

				10000		32		885		4.425

				30000		32		2840		14.2

				1000		8		344		1.72

				5000		8		1837		9.185

				10000		8		3885		19.425

				30000		8		13460		67.3

				1000		160		17		0.085

				5000		160		84		0.42

				10000		160		168		0.84

				30000		160		514		2.57





Sheet2

		

		Users		Arrival Rate		Access Slots/Frame		Prob Contention		P-Access Success		Mean Delay		Mean Retries

		1K		1/60s		32		0.01		1		27ms		1.02

		10K		1/60s		32		0.18		1		30ms		1.2

		30K		1/60s		32		0.36		1		35ms		1.55

		1K		1/10s		32		0.1		1		30ms		1.1

		10K		1/10s		32		0.52		1		50ms		2

		30K		1/10s		32		1		0.02		350ms		9

		1K		1/0.5s		32

		10K		1/0.5s		32		0.8		0.2		1200ms		4.75

		30K		1/0.5s		32		0.85		0.05		3000ms		5.75

		Net						Total Investment

						fees

		10000000		1		100000		8,782,609

		25000000		2		350000		19,168,242

		20000000		3		550000		13,511,959

		15000000		4		700000		8,976,526

		10000000		5		800000		5,369,509

		5000000		6		800000		2,507,500

		85000000				3300000		58,316,344

		Returns

		10%		20%		30%		40%		50%		60%		70%		80%		90%

		38401498.706844		41892544.0438298		45383589.3808156		48874634.7178015		52365680.0547873		55856725.3917731		59347770.7287589		62838816.0657447		66329861.4027305

		58,316,344		58,316,344		58,316,344		58,316,344		58,316,344		58,316,344		58,316,344		58,316,344		58,316,344

		(19,914,845)		(16,423,800)		(12,932,755)		(9,441,709)		(5,950,664)		(2,459,619)		1,031,427		4,522,472		8,013,517





Sheet3

		

		Traffic Type		Data Rate		Arrival Rate (Frequency)		Latency		Reliability

		AMI		10-100kbps (500kbps)		1.1 x 10(-4)s/per meter		2-15seconds		99.99000%

		Demand Response		14-100kbps/per node/devices				500ms-several minutes		99.99000%

		WASA		600-1550kbps				20ms-200ms		9.99990%

		Distribution Automation		9.6-100kbps				100ms-2sec		99.99900%

		Communication Link		Average Message Transaction Rate/s		Average Message Size (Bytes)

		In-Home Dispaky (IHD) to Smart Meter (SM)-Uplink		1.1 exp(-4)		25

		PHEV to SM-Uplink		2.4 exp(-4)		97.6

		Smart Meter to DAP-Uplink		1.1 exp(-4) per meter		2017

		DAP to AMI Headend-Uplink		1.3 exp(-4) per meter		842

		SM-IHD		1.2exp(-7)		50

		SM-PHEV (Plug-In-Hybrid Vehicle)		9.3 exp(-5)		177.5

		DAP to SM		1.8exp(-5)		25

		AMI Headend to DAP		6.7exp(-5) per meter		197.1






