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Proposed Text for STID Addressing Scheme in IEEE 802.16p system
Rui Huang, Honggang Li, Shantidev Mohanty, Hujun Yin, Belal Hamzeh 
Intel 
1. Introduction
According to SRD [1], one of requirements for IEEE 802.16p system is supporting a large number of devices in comparison with the human interface systems. Therefore, some discussion about how to handle the large number of M2M devices are raised, e.g. the need of extended STID address or not [2]. 
In this contribution, we analysis the current STID addressing scheme in 16m and evaluate the required number of STID needed in several typical M2M usage scenarios. In the conclusion we propose the legacy STID address scheme could be reused for 16p also.   
2. STID Addressing Scheme in 16m

In [3], a 12-bit STID value is defined to uniquely identify an AMS in the domain of the ABS.  For 16p, the number of M2M devices in a cell seems exceeding 2^12 generally and 12-bit STID addressing is not enough. An STID is valid for an MS when the MS is in the connected state. considering a large portion of M2M devices are in idle state more than in connected state, the required number of STID identifiers may far fewer then the number of M2M devices.  Figure1 shows that the usage of STID for multiple M2M devices.
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Fig1. STID valid cycle

3. Required STID Addressing Number Evaluation

In this section we will evaluate the total number of valid STIDs in a simulation duration, in which STID identifiers are only assigned to the M2M devices which are in connected state. One STID valid cycle is the sum of all required durations, including bandwidth request, data packet transmission, HARQ process, sleep windows etc. 
The table in the appendix gives M2M devices deployment parameters in a cell. But in order to simplify this evaluation, we consider the two key M2M devices in the typical scenario: Home-security system and elderly sensor devices, which will impact occupied most of addressing resource in a cell since their transmission rate and packet size is much higher than others. 
	Parameters
	Value

	Cell radius
	1km

	Number of homes in a cell
	12077

	Number of M2M devices in a cell
	Home-Security: 1 * 1,
Elderly-Sensor: 0.1 + 1*11+ 2 + 3<17

	Simulation duration 
	Home-Security: 60s,

Elderly-Sensor: 600s

	Max HARQ retransmission times
	4

	Max HARQ retransmission interval(Frames)
	2

	Sleep window size(Frames)
	4

	Deregistration Duration(Frames)
	4

	Start assignment index
	Randomly distributed within the simulation duration with the specific pdf which is up to the type of M2M service

	HARQ retransmission time
	Normally distributed within [1, Max HARQ retransmission times]


The maximum required STID number needed for the connected M2M devices is given in the below table.
	Simulation Cases 
	Maximum STID number needed 

	Home-Security 
	759

	Elderly sensor 
	83*17

	Total
	2170


In conclusion, the maximum required number of STID identifiers for all M2M devices in typical deployment scenarios is much less than the 16m STID addressing scope(2^12) .So, the 16m STID addressing scheme can be reused for 16p. 
4. Text Proposal 
Add the following to section 16 of the 802.16p AWD. 
----------------- Start of the text proposal ---------------------------------------------------------------------------------------

16.2.1 Addressing
16.2.1.2 Logical identifiers
16.2.1.2.1 Station Identifier
A 12-bit STID is used to identify a M2M device in domain of the M2M BS also. M2M BS shall assign a STID to each M2M device or M2M device group during Network entry.  
---------------------------End Text Proposal----------------------------------
5. References 
1. IEEE 802.16p-10/0004r2, “IEEE 802.16p Machine to Machine (M2M) System Requirements Document (SRD),” Jan. 2011
2. C80216p-rg-11_0031,  IEEE 802.16p Machine to Machine (M2M) Discussion Points for Large Number of Devices (DEV) RG.
3. 16m D11
4. [71#52] UMTS/LTE: MTC - Simulations assumptions and output
5. IEEE 80216p-10_0005, “IEEE 802.16p Machine to Machine (M2M) Technical Report,” November, 2010.
6. http://www.zpryme.com/SmartGridInsights/2010_Smart_Appliance_Report_Zpryme_Smart_Grid_Insights.pdf 
6. Appendix:  Typical M2M Usage Models
Table below shows smart home appliances and possible sensor device examples:

	 Appliances/ Devices 
	Average Message Transaction Rate/s 
	Average Message Size (Bytes) 
	Date Rate (b/s) 
	Reliability 
	Security 
	Number Per Home 
	Distribution of arrival

	Home Security System 
	1/600 
	201 
	0.2667 
	High 
	High 
	1 
	Poisson, λ=1/600

	Elderly Sensor Devices 
	1/60 
	1282 
	17.0667 
	High 
	High 
	0.1 
	Uniform

	Refrigerator 
	1/3600 
	303 
	0.0667 
	Low 
	Low 
	1 
	Uniform

	Clothes Washer 
	1/24*60*60 
	8 
	7.407e-04 
	Low 
	Low 
	1 
	Uniform

	Clothes Dryer 
	1/24*60*60 
	8 
	7.407e-04 
	Low 
	Low 
	1 
	Uniform

	Dishwasher 
	1/24*60*60 
	8 
	7.407e-04 
	Low 
	Low 
	1 
	Uniform

	Freezer 
	1/24*60*60 
	303 
	0.0028 
	Low 
	Low 
	1 
	Uniform

	Stoves/Ovens 
	1/24*60*60 
	8 
	7.407e-04 
	Low 
	Low 
	1 
	Uniform

	Microwaves 
	1/24*60*60 
	8 
	7.407e-04 
	Low 
	Low 
	1 
	Uniform

	Coffee Makers 
	1/24*60*60 
	8 
	7.407e-04 
	Low 
	Low 
	1 
	Uniform

	Toaster Ovens 
	1/24*60*60 
	8 
	7.407e-04 
	Low 
	Low 
	1 
	Uniform

	PHEV to SM 
	2.4e-4 
	97.6 
	0.0234 
	Med 
	Low 
	2 
	Uniform

	Smart Meter 
	1.1e-4 
	2017 
	1.775 
	High 
	High 
	3 
	Uniform 


Table below shows the average number of homes within a cell in different scenarios
	Scenario 
	Max Cell Radius(m) 
	Min Cell Radius(m) 
	*Average number of homes within cell (Max) 
	*Average number of home within cell (Min) 
	Aggregated Data Rate in Cell(b/s) (Max) 
	Aggregated Data Rate in Cell(b/s) (Min) 

	Urban 
(New York City) 
	1000 
	500 
	12077 
	3021 
	89610 
	22416 

	Sub-urban 
(Washington D.C.) 
	1500 
	1000 
	10456 
	4647 
	745370 
	34480 
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