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Proposal for Evaluation Methodology for 802.16p
Belal Hamzeh, Rui Huang, Honggang Li, Yang-Seok Choi, Shantidev Mohanty
Intel Corporation
1. Introduction
Due to the specific nature and requirements of machine type communications, special considerations need to be considered when evaluating the performance of various system aspects related to machine to machine (M2M) communications. This contribution proposes the evaluation methodology for the 16p system.
2. Proposed Text
==================Start of proposed text=====================================
To evaluate various aspects related to machine type communication, we propose an evaluation methodology based on the previously adopted evaluation methodology for IEEE 802.16m; with special extensions to accommodate for nature of M2M devices and expected deployment scenarios. 
To this end, we propose the following profile for the evaluation of IEEE 802.16p contributions

a. Mobile device model: The current 802.16m EMD only considers devices with a single received antenna, we propose the inclusion of single receiver antenna devices, in the evaluation.

b. Channel model: Current 802.16m EMD considers only mobile devices, we recommend the inclusion of channel models specific to fixed devices, such as the SUI-3 and SUI-4 channel models
c. Channel mix: Given that most of devices are expected to be fixed devices, and given that various mobile aspects of 802.16m have already been verified in 802.16m, we propse that the channel mix for 802.16p be 100% fixed devices, 50% SUI-3 and 50% SUI-4 channels.

d. Scheduling: To support large volume of M2M devices with low power transmission, group-based resource scheduling should be considered, e.g. the ABS can allocate the specific channel resource to a group of M2M devices to transmit and receive packets. Within the group, the allocated channel can be accessed by M2M devices based on contention or contention free mechanism. The group-based proportional fairness scheduler is based on the equivalent proportional fairness among the multiple M2M groups.
e. Performance metrics: performance metrics specific to M2M devices need to be included, specifically:

I. The average power consumption; defined as
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Where k=1…K is the index of user, j=1…[image: image3.png]DUTL)



 is the index of packet transmitted for the kth user, [image: image5.png]DL(IL)
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is the transmit power for UL or  the receiving power consumption for DL for the jth packet and kth user, [image: image7.png]DL(TL)
%



is the time consuming for the jth packet and kth user.
For simplicity, only the UL [image: image9.png]puL



can be considered for general evaluation, because it is related to the transmit power of M2M device. The DL [image: image11.png]pUL



can be considered if the power consumption for receiving processing can be known.
II. The CDF of averaged power consumption per user
III. 13.2.5.2 The averaged power consumption per user
IV. 13.2.5.3 The averaged power consumption at 5% percentile of coverage
f. Deployment model: M2M devices will be mostly a mix of in-home devices and commercial-use devices, with varying traffic characteristics; for this, we propose the following as a basis for a deployment model:

In home devices

	Appliances/ Devices
	Average Message Transaction Rate/s
	Message period (s)
	Average Message Size (Bytes)
	Number Per Home
	Average Date Rate per home (b/s)

	Home Security System
	0.001666667
	600
	20
	1
	0.266666667

	Elderly Sensor Devices
	0.016666667
	60
	128
	0.1
	1.706666667

	Refrigerator
	0.000277778
	3600
	30
	1
	0.066666667

	Clothes Washer
	1.15741E-05
	86400
	8
	1
	0.000740741

	Clothes Dryer
	1.15741E-05
	86400
	8
	1
	0.000740741

	Dishwasher
	1.15741E-05
	86400
	8
	1
	0.000740741

	Freezer
	1.15741E-05
	86400
	30
	1
	0.002777778

	Stoves/Ovens
	1.15741E-05
	86400
	8
	1
	0.000740741

	Microwaves
	1.15741E-05
	86400
	8
	1
	0.000740741

	Coffee Makers
	1.15741E-05
	86400
	8
	1
	0.000740741

	Toaster Ovens
	1.15741E-05
	86400
	8
	1
	0.000740741

	PHEV to SM
	2.31E-04
	4320
	97.6
	2
	0.361481481

	Smart Meter
	1.16E-04
	8640
	2017
	3
	5.602777778

	Aggregated data rate per home
	 
	 
	 
	6.476222222


	Scenario
	Cell Radius(m)
	Cell Area (sq. meters)
	Population Denisty (per sq. meters)
	Household Size
	Average number of homes within cell

	Urban(New York City) 
	1000
	3140000
	0.01
	2.6
	12076.92308

	Sub-urban(Washington D.C.)
	1500
	7065000
	0.003846154
	2.6
	10451.18343


Commercial usage devices

	Appliances/ Devices
	Average Message Transaction Rate/s
	Message period (s)
	Average Message Size (Bytes)
	Date Rate (b/s)

	Credit Machine in grocery
	0.008333333
	120
	24
	1.6

	Credit Machine in shop
	0.000555556
	1800
	24
	0.106666667

	Credit Machine in Restaurant
	2.77778E-05
	36000
	24
	0.005333333

	Roadway Signs
	0.033333333
	30
	1
	0.266666667

	Traffic Lights
	0.016666667
	60
	1
	0.133333333

	Traffic Sensors
	0.016666667
	60
	1
	0.133333333

	Movie Rental Machines
	1.15741E-05
	86400
	152
	0.014074074


	Scenario
	Land Area (sq. meters)
	Number of grocery stores
	Number of shops
	Number of restaurants
	Number of Movie Rental Machine
	Number of roadway signs
	Number of traffic lights
	Number of traffic sensors
	Aggregated Data Rate in Cell(b/s)

	Urban(New York City)
	3140000.00
	657.73
	4011.91
	2993.95
	328.87
	142.32
	47.58
	47.58
	1609.96

	Sub-urban(Washington D.C.)
	7065000.00
	163.36
	736.38
	1735.49
	81.68
	444.27
	44.43
	44.43
	436.74

	Scenario
	In Home: Aggregated Data Rate in Cell(b/s)
	In City: Aggregated Data Rate in Cell(b/s)
	Total: Aggregated Data Rate in Cell(b/s)

	Urban(New York City)
	78212.84
	1609.96
	79822.80

	Sub-urban(Washington D.C.) 
	67684.19
	436.74
	68120.93


==================End of proposed text====================================















