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Abstract

This document presents itmes for selection criteria for evaluating proposals of IEEE 802.22b amendament.
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2 Smart Grid & Monitoring Model

2.1 Introduction
This Model is used for studying the performance of Smart Grid and Monitoring indicated in Usage Case Category A [1], which has the properties of very large number of monitoring or metering CPEs, real-time monitoring, low duty cycle, infrastructure connections, etc. 
2.2 Network Entities

2.2.1 Base Station (BS): Generalized equipment set providing connectivity, management and control of the customer premise equipment (CPE). 
· Number of BSs : 1
2.2.2 High-capability CPE (H-CPE): 802.22b H-CPE is enhanced 802.22-2011 CPE that is able to manage a local network consisting of a number of L-CPEs and to provide multi-hop connections between L-CPEs and 802.22b BS.
· Number of H-CPEs : 30
2.2.3 Low-capability CPE (L-CPE): 802.22b L-CPE is a terminal station mainly for metering and monitoring, which will be installed by end users at home, office, or on infrastructure, etc., therefore the quantity of this L-CPE in a single 802.22b network will be huge. For this reason, it is featured by low complexity, easy installation, and relatively short communication distance.
· Number of L-CPEs: 70 per H-CPE (Overall 2100 L-CPEs in a network)
2.3 Network Topology
2.3.1 Tree Topology
· Supported hops: 2 hops from BS to L-CPE via H-CPE
· Grid location of entities
· Center of grid for BS
· Equally covered the BS coverage area by H-CPE
· Equally covered the H-CPE area by L-CPEs
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2.4 Applications
2.4.1 Metering Applications
· Protocol : TCP (Reno)
· Packet Size: 64 MSDU bytes for TCP connection establishment (3-way handshake) and 1500 MSDU bytes for metering payload data from Source to Destination
· Source: L-CPE
· Destination: BS
· Traffic: randomly initiated by L-CPEs, uniformly distributed packet arrival rate (e.g.,1 time per day or 1 time per hour)
· Algorithm: at the start of simulation, generate a TCP connection establishment with the following TCP parameter configuration (as appropriate for the simulation platform): 
	TCP Model Parameters

	MSS
	Ethernet (1500)

	Receive Buffer (bytes)
	65535

	Receive Buffer Adjustment
	None

	Delayed ACK Mechanism
	Segment/Clock based

	Maximum ACK Delay (sec)
	0.05

	Slow-Start Initial Count (MSS)
	1

	Fast Retransmit
	Enabled

	Duplicate ACK Threshold
	3

	Fast Recovery
	Reno

	Window Scaling
	Enabled

	Selective ACK (SACK)
	Disabled

	ECN Capability
	Disabled

	Segment Send Threshold
	Byte Boundary

	Active Connection Threshold
	Unlimited

	Karn's Algorithm
	Enabled

	Nagle Algorithm
	Disabled

	Initial Sequence Number
	Auto Complete

	Initial RTO (sec) 
	3.0 

	Min  RTO (sec)
	1.0 

	Max RTO (sec)
	64.0 

	RTT Gain
	0.125

	Deviation gain
	0.25

	RTT Deviation Coefficient
	4.0 

	Timer Granularity
	0.5 


2.4.2 Compressed Video Applications
· Protocol: UDP (Video Stremaing)
· Traffic: Constant Bit Rate (CBR), randomly initiated by one L-CPE in a group (1 time per hour), which is managed by H-CPE. Video monitoring duriation by a L-CPE is 60 seconds
· Source: L-CPEs
· Destination: BS
· Destination sends one “video streaming request” to Source at time “StartTime” and receiveds stream from Source
· Packet Length, Packet Arriving Interval: 300Kbps (Low Resolution) or 1Mbps (High Resolution)
2.5 Reference Channel Model
2.5.1 Basic Channel Model
· 802.22 Channel Model
2.6 Performance Criteria

2.6.1 Network Throughput
2.6.2 Delay
2.6.3 Packet Loss
3 Broadband Service Extension Model
3.1 Introduction
3.1.1 This Model is used for studying the performance of Broadband Service Extension indicated in Usage Case Category B [1], which has the properties of higher data transmission for internet acces, infrastructure or Ad hoc connections, etc. 
3.2 Network Entities

3.2.1 Base Station (BS)
· Number of BSs : 1
3.2.2 High-capability CPE (H-CPE)
· Number of H-CPEs: 100
3.3 Network Topology
3.3.1 Tree Topology
· Supported hops: more than 2 hops for maximum from BS to H-CPE
· Random location of H-CPEs
3.3.2 Mesh Topology
· Supported hops: more than 2 hops for maximum from BS to H-CPE
· Random location of H-CPEs
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3.4 Applications
3.4.1 Internet Web-browsing
· Protocol: HTTP (version 1.0 or above)

· MSDU sizes: 350 bytes for HTTP requests and 1500 bytes for payload data
· Source: BS
· Destination: H-CPE
· Algorithm: After each reading time the new requests for pages are generated by the H-CPE (mean of 31 seconds), generate a HTTP request with the following parameters enlisted below. The parsing time is the time taken by the HTTP page to fill in all subpage requests which appear from the master page. After going through few of the subpages the H-CPE quits the session which is indicated by the last packet of the session. This is shown in Figure 1.
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Figure 1: HTTP traffic pattern
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if x>max or x<min, discard and generate a new value for x

	Reading time (Dpc)
	Exponential
	Mean = 30 sec
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	Parsing time (Tp)
	Exponential
	Mean = 0.13 sec
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3.4.2 Voice over IP (VoIP)
· Protocol: VoIP
· Traffic
· Source: H-CPE/BS
· Destination: BS/H-CPE
· 96 kbps per call (Voice Codec G.711)
· Call Arrivals from/to H-CPE
· Poisson distribution
· Mean: 1 hour
· Call holding times
· Exponential distribution
· Mean: 3 minutes
3.5 Reference Channel Model
3.5.1 Basic Channel Model
3.6 Performance Criteria

3.6.1 Network Throughput
3.6.2 Delay
3.6.3 Packet Loss
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