IEEE C802.16p-11/0102

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Proposal for Evaluation Methodology for 802.16p

	Date Submitted
	2011-05-08

	Source(s)
	Rui Huang, 
Honggang Li, 
Belal Hamzeh, 
Yang-Seok Choi,
 Shantidev Mohanty

Intel Corporation
	E-mail: rui.huang@intel.com


	Re:
	IEEE 802.16p call for SRD Content

	Abstract
	This contribution proposes the evaluation methodology for the 16p system based on 16m EMD architecture.

	Purpose
	To be discussed and adopted either as an separate document or can be added to IEEE 802.16m-08/004r5 (the EMD of 16m)

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Proposal for Evaluation Methodology for 802.16p

Rui Huang, Honggang Li, Belal Hamzeh, Yang-Seok Choi, Shantidev Mohanty

Intel Corporation

1. Introduction
In the last meeting [1] [2] the need for evaluation methodology for 16p was agreed since the specific nature and requirements of machine type communications. Therefore, in this contribution we propose the evaluation methodology for the 16p system based on 16m EMD[3].

2. Proposed Text
----------------- Start of the text proposal ----------------------------------------------------------------------------------
 [Propose #1:Insert the following text as section 15 of the 16m EMD document:]

14. Relay Evaluation Methodology
………..
15. M2M Evaluation Methodology

This section captures the required changes and extensions to the methodology described earlier in this document to evaluate and compare the proposals of 16p. It is assumed that the recommendations made in the other sections of this document apply to the evaluation of M2M proposal in 16p except in those cases where it is explicitly stated in this section.

15.1. Test Scenarios
The following test senarios should be defined for the purpose of system performance evaluation.
· In-home M2M Devices Deployment only

· Commerial Usage Devices Deployment only

· Mixed Deployment
14.1.1 In-Home M2M Devices Deployment
Table 15-1 below shows In-Home M2M device tranffic parameters[4]. 
Table 14-1 In-Home M2M Devices Traffic Parameters
	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 
	20 
	0.2667 
	High 
	High 
	1 
	Poisson, λ=1/600

	Elderly Sensor Devices 
	1/60 
	128 
	17.0667 
	High 
	High 
	0.1 
	Uniform

	Refrigerator 
	1/3600 
	30 
	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 
	30 
	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 15-2 shows the average number of homes within a cell in the different scenarios[5]. 
Table 15-2 Average Home numbers in a cell
	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 


14.1.2 City Commerial M2M Devices Deployment

In table 14-3 shows city commerial M2M devices traffic parameters[6]. 
Table 15-3 City Commerical M2M Devices Traffic Parameters

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

	Credit Machine in grocery 
	0.0083 
	24 
	0.2667 
	High 
	High 
	Poisson, λ=1/600

	Credit Machine in shop 
	5.5556e-4 
	24 
	0.0178 
	High 
	High 
	Poisson, λ=1/600

	Roadway Signs 
	0.0333 
	1 
	0.2664 
	High 
	High 
	uniform

	Traffic Lights 
	0.0167 
	1 
	1.3360 
	High 
	High 
	uniform

	Traffic Sensors 
	0.0167 
	1 
	1.3360 
	High 
	High 
	Poisson, λ=1/600

	Movie Rental Machines 
	1.1574e-5 
	152 
	1.4814e-3 
	Low 
	High 
	Poisson, λ=1/600


In table 15-4 shows the city commerial facities deployment[7]. 
	Scenario 
	Number of grocery stores/ meter2 
	Number of shops and restaurant/ meter 
	Number of roadway signs/meter 
	Number of traffic lights/ meter
	Number of traffic sensors/ meter 
	Number of Movie Rental Machines/ meter 

	Urban 
(New York City) 
	2.0947e-4 
	0.0022 
	3.1647e-4 
	1.503e-5 
	1.503e-5 
	6.9823e-5 

	Sub-urban 
(Washington D.C.) 
	2.3122e-5 
	3.4988e-4 
	9.4325e-4 
	1.1442e-4 
	1.1442e-4 
	1.1561e-5 


14.1.3 Mixed Deployment

Actually M2M devices depolyment should be mostly like the mixed pattern of 15.1.1 and 15.1.2.   

15.2. Basic Parameters

The simulation basic parameters defined in the table 15-5 are specific for M2M service only. The other patameters not including here can refer to [3].
Table 15-5 Basic Parameters for M2M system
	Scenario/ parameters
	In-Home M2M
	City Commercial M2M 
	Mixed deployment 

	Carrier Frequency
	Refer to Baseline configuration

(Table 3)

	Operating Bandwidth
	Refer to Baseline configuration

(Table 3)

	BS Site-to-site distance
	1.5km (mandatory)
3.0km (optional)



	MS mobility
	Low or fixed channel (SUI-3 and SUI-4)

	Number of transmit antennas of BS
	2 (Mandatory)

4 (Optional)

	Number of receive antennas of MS
	1 (Mandatory)

2 (Optional)

	M2M Tx power
	TBD


15.3. 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.
15.4. 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.
15.5. Performance Metrics
Besides the performance metrics in Section 13, M2M system evaluation need the some extra performance metrics regarding to their special requirments, e.g. extra low power consumption, and large number of devices access.
14.1.4 Power Consumption Metric
The power consumption metric can help the designer of the standard to evaluate if a specific design is power-efficient and able to meet the requirement of M2M as a low power device and solution.
The metrics related to averaged power consumption can be defined in the following ways,
· Averaged power consumption per user
· Averaged power consumption at 5% percentile of coverage
· The CDF of averaged power consumption per user
The averaged power consumption can be defined as
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Where k=1…K is the index of user, j=1…[image: image3.png]DLLUL)
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 is the index of packet transmitted for the kth user, [image: image5.png]DL(UL)
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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(UL)



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


can be considered, because it is related to the transmit power of M2M device.
14.1.5 Ranging Access Performance Metrics

The following metrics should be considered the analsis of ranging access performance for M2M[8].

· Collision Probability: defined as the ratio between the number of occurrences when two or more devices send a intial access attempt using exactly the same ranging code and the overall number of opportunities (with or without access attempts) in the period
· Access Success Probability: defined as the probability to successfully complete the random access procedure within the maximum number of ranging code transmissions.
16. Template for Reporting Results
…………….
----------------- End of the text proposal -------------------------------------------------------------------------------
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