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Abstract

The following document is a snapshot (version 11) of the Wi-Fi Alliance High Throughput Marketing Task Group 'work-in-progress' Marketing Requirements Document.  The Wi-Fi Alliance will approve a final version of this document later this year.  However, recognizing the timeline for activity in IEEE 802.11, the Alliance has voted to share interim versions of the High Throughput MRD with IEEEP802.11, via the HTSG UMSC and TGn, to give as complete an indication as possible of the thinking of the High Throughput Marketing Task Group in a timely manner.  While it is anticipated that major revisions will be made to this document, text highlighted in green is generally more stable than other text.
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Document History

Overview

Task Group Charter

Problem scope
Develop a MRD for input to IEEE 802.11 TGn and to the creation of a Wi-Fi Alliance interoperability certification test plan 

The charter of IEEE task group TGn is to develop enhancements to the 802.11 standards that provide for a significant performance increase compared to that obtainable with existing 802.11 systems. 

Significant performance enhancement shall be defined as (1) an increase in actual throughput measured at the MAC service access point, (2) improved range at a given throughput, (3) improved robustness to interference, and (4) more uniform service within the coverage of an access point. 

The scope of this MRD is to provide marketing input on the applications; environments and usage that justify significantly improved performance.  
Definition of fundamental issue

Wi-Fi has penetrated mostly the PC-centric market.  The PC continues to be the primary work tool in the enterprise.  There is a large installed base of PCs that continues to grow as recognition of the advantages of WLAN increases.  

Since the LAN in most offices offers 100BaseT access, individual users currently experience a multi-megabit traffic capability, with rates very close to 100 Mbps for certain applications. Users will therefore also expect similar rates wirelessly.  

In the home, wireless networking adoption is growing in a rapid rate mainly due to (1) increased number of multi-PC homes, and (2) increase number of homes with broadband Internet access.  

These trends will continue to drive the constant growth of the market for broadband wireless in the home.  It is projected that by 2006, 17M households will have broadband access with PC networks
.  This projection considers only data networking.  A much larger number can be expected since consumer electronics (CE) devices in the home are beginning to offer Wi-Fi capabilities.  

There is widespread agreement that content at the entertainment center in the home will merge with content at the PC. Both centers will have a storage capacity and require resource sharing. The family room might have a PVR, as an example, that will collect content from any one of multiple sources (e.g., satellite, cable, etc.). On the other hand, the PC will interface with a broadband connection and also have access to DVDs, CDs, and other types of stored media.  
 
The interaction between the PC and TV is revolutionary in that it gives new purpose to both devices. The PC becomes a source for the entertainment center and the TV (or Home Theater) becomes a more natural place to view digital photos, music videos from the Internet, downloaded video, etc. In order for any of this future to become a reality, the wireless technology used must provide more robustness, longer range and higher throughput.
Significance to standards development

The interests of the Wi-Fi Alliance lie primarily in the areas of usage, interoperability, and certification of Wi-Fi products.  Functionality and interoperability are, to a large extent, within the scope of, and enabled by the work of the IEEE.  A good understanding of the user requirements is essential to choosing technologies, not just in Wi-Fi.

This MRD describes the expected market development for High-Throughput (HT) enabled wireless solutions. This description provides market timing as well as the applications, throughput, capacity and operational conditions and will be made available to IEEE 802.11 TGn in support of their work on evaluation methods for HT technologies.

In parallel with the work done by TGn, the Wi-Fi Alliance will continue to work on the application and certifications issues related to HT technology.

Furthermore, the Wi-Fi Alliance will watch the regulatory aspects of HT technologies and interact with the regulatory authorities worldwide as necessary to support the introduction of HT technologies in the global market.
Methodology

To be expanded – need material on poll and overall summary of approach.

The Usage Models define three performance parameters: throughput, coverage and robustness.

· Throughput is what the user gets; it is expressed in Mb/s at the MAC Service Access Point interface 

· Coverage is where the user gets the above throughput: it is expressed in meters range and quality (homogeneity)

· Robustness is the independence from other spectrum users; it is expressed in frequency re-use distance ratio – other indicators(which?)

The methodology applied is as follows – see figure:


[image: image1]
Step 1: 
Identify major target markets that are sufficiently different from each other to justify separate analysis – see section 3.2

Step 2: 
Identify the main applications used in the above markets – see section 3.3

Step 3:
Identify the main physical environments relevant to the above markets – see section 3.4

Step 4: 
Develop Use Cases for each target market – with focus on the applications, user density and environment. The main output of a Use Case is the throughput per cell for a given environment – see Annex A.

Step 5: Derive Usage Models for each market by taking the range of Use Case results in terms of throughput, coverage and robustness. These models are to be provided to TGn. See Section 3.5
Applications, Environments and Usage Cases/Models

Definitions 

The following definitions will be interpreted as defined in the IEEE 802.11-03/355r4 document.

Application – a source or sink of wireless data that relates to a particular type of user activity.

Environment – The type of place a WLAN system is deployed in.  
Use case – A use case is a description of how an end user uses a system that exercises that system’s deployment of WLAN.  A use case includes one or more applications in a deployment environment with details regarding the user activity and both sides of the link.  

Usage Model – A specification of one or more applications and environments from which a simulation scenario can be created once the traffic patterns of the applications are known.  Usage models are created to "cover" use cases.
Target Markets

This MRD addresses three major target markets for HT Wireless LAN technology:

a) Domestic and Commercial entertainment and ad-hoc information processing (Infotainment)

b) Business and Institutional Information Processing (Business)

c) Public Internet Services (Services)

No differentiation is made here as to the relative importance of these markets in terms of volumes or growth rate. The uptake of the new technology will depend very much on its performance and cost.  It is desirable that a single HT Wireless LAN technology satisfies the requirements of the three major markets to avoid market fragmentation.
Applications

This MRD identifies six broad types of applications for use in subsequent sections. Each type refers to examples of real world applications and has a “typical” transmission type, rate and volume.

	Applications and target markets
	Transmission characteristics

	Reference Application
	Examples
	Target markets
	Type
	Rate
	Duration/ Volume

	Audio/Video 1
	HDTV viewing for commercial and domestics use
	Infotainment
	Constant (low jitter)
	25 Mb/s
	Hours

	Audio/Video 2
	SDTV viewing for commercial and domestic use
	Infotainment

Business
	Constant (low jitter)
	6 Mb/s
	Hours

	Audio/Video 3
	Video Conferencing with VoIP
	Business

Services
	Constant

(low jitter)
	2 Mb/s
	<  1hour

	Interactive 1
	Real time Gaming, Internet Browsing; Email
	Infotainment

Services
	Variable
	2 Mb/s
	1 hour

	Interactive 2
	VoIP, Internet Gaming, 


	Infotainment Services
	Constant with intervals
	.2 MB/s
	1  minute – 1 hour

	Bulk Transfer
	File transfer; media (un)loading
	Infotainment

Business

Services
	Variable
	(10 Mb/s)
	10 MB – 10 GB

	
	
	
	
	
	


Environments

This section lists a number of environments and gives main physical dimension information together with major factors that affect RF propagation.  Together with the density of use, the environment determines the (self)interference that HT technology will encounter.

	Environment
	Includes
	Propagation factors

	Residential 1 
	Intra-room

Room to room

Large multi-family dwelling (MDU/MTU)
	Building: 20 m diagonally

Typical room size: 20m2 

Walls/floors: plywood; sheetrock

Reinforced concrete

	Residential 2 
	Indoor to outdoor

Garden/public space
	Distances up to 20 m

Walls: plywood/sheetrock or concrete/masonry

	Small Enterprise 1
	Enclosed offices

Meeting room / conference room

Classroom
	Free standing building: 40 m diagonally, multi-story. Typical room size: 40 m2. 

External walls: Steel or reinforced concrete

Walls/floors: a) plywood; sheetrock or 

Reinforced concrete

	Small Enterprise 2
	Enclosed offices

Meeting room / conference room

Classroom
	Multi-user buildings, single and multi-story, spaced at : units of 40 m diagonally. Typical room size: 40 m2. 

External walls: Steel or reinforced concrete

Walls/floors: a) plywood; sheetrock or 

Reinforced concrete

	Large Enterprise

/Institution 1
	Enclosed offices

Meeting room / conference room

Classroom

Multi-story office environment

Hotel

Hospital
	Free standing building: 400 by 40 m, multi-story. Typical room size: 40 m2. External walls: Steel or reinforced concrete

Walls/floors: Reinforced concrete

	Large Enterprise

/Institution – 2
	Sea of cubes

Library/Auditorium

Convention center/Atrium

Concert hall/Movie theatre

Large factory floor

Warehouse
	Free standing building: 400 by 40 m, multi-story. Typical space size: 40 by 40 m. 

External walls: Steel or reinforced concrete

Walls/floors: Reinforced concrete

	Hotspot
	Airport

Shopping mall

Train station / bus terminal


	Large covered spaces of > 100m diagonally. Mostly steel and reinforced concrete. Internal divisions mostly plywood/sheetrock.

	Outdoor
	Outdoor sport event

Campus

City Square

Public park

Amusement park
	Semi-open landscape with buildings and trees, typically undulating surface.

	Mobile environments
	Train

Bus

Plane
	Internal usage only – access to mobile entities is not considered.  Small internal spaces, largely metal, 30 to 200 people

	Other custom environments
	Wireless backhaul

Fixed wireless access
	?


(Ed note: add comment re these Environments mapping with those defined by TGn – the only difference is a further differentiation in the home, small business and large business definitions to get a more precise correspondence with  real world conditions.)

Usage Models

The preceding sections provide some insight into the use and environments. This section abstracts the essential parameters that should drive technology selection: data rate, coverage and robustness.  For each Usage Model, the contributing Use Cases are given.  The usage models given here for each market are derived from detailed spreadsheet calculations given in Annex A.

Usage Model 1 – Home Infotainment

	UM-1
	
	Comment

	Contributing Cases
	Home -1 through -3 
	

	Requirements 
	Minimal
	Ideal
	

	Network Type(s)
	Mixed BSS/Mesh
	Mesh
	

	Throughput (Mb/s/cell)
	50 Mb/s
	80 Mb/s per RF channel
	

	Coverage (m)
	15 
	25 
	Range, coverage should be homegeous spotty

	Robustness (re-use distance ratio)
	4:1
	3:1
	

	Other
	
	
	


Usage Model 2 – Business Systems

	UM-2
	
	Comment

	Contributing Cases
	Business -1 through -4 
	

	Requirements 
	Minimal
	Ideal
	

	Network Type(s)
	BSS
	BSS
	

	Throughput (Mb/s/cell)
	30 Mb/s
	60 Mb/s per RF channel
	

	Coverage (m)
	15 
	25 
	Range, coverage must be homogeneous

	Robustness (re-use distance ratio)
	4:1
	3:1
	

	Other
	
	
	


 Usage Model 3 - Services

	UM-3
	
	Comment

	Contributing Cases
	Services -1 and -2
	

	Requirements
	Minimal
	Ideal
	

	Network Type(s)
	BSS
	BSS
	

	Throughput (Mb/s/cell)
	10 Mb/s
	20 Mb/s per RF channel
	

	Coverage (m)
	100 
	200 
	Range, coverage should be homogenous below [15]

	Robustness (re-use distance ratio)
	3:1
	2:1
	Multi-operator environments require high robustness 

	Other
	
	
	


Poll

TB Completed

The six MRD application types described in Section 3.3 emerged as a useful classification after completion of the member poll, which referenced seven applications.  The relationship between the poll applications and the six MRD types is shown in the following table.

	Poll Application
	MRD Reference Application

	Netmeeting with A/V features in a conference room/classrom (audio could be Voice-over-IP)
	Audio/Video 3

	Multiple high quality A/V streams in the home (e.g., SD, HDTV, etc.)
	Audio/Video 1 and Audio/Video 2

	Music or video file transfers between portable devices (e.g., transfer CD/DVD content from one media storage device to another) in the home
	Bulk Transfer

	Interfacing to wirelessly-enabled mobile computing devices (notebooks, PDAs, etc.)
	Audio/Video 2 and Audio/Video 3; Interactive 1; Interactive 2; Bulk Transfer

	Interfacing Consumer Electronic devices (camera, media player, etc) to TV/display for viewing
	Audio/Video 1 and Audio/Video 2

	Voice over IP (VoIP) in the enterprise (as replacement of analog phones)
	Audio/Video 3

	Interactive gaming at home (using local ad-hoc arrangements)
	Interactive 1


Relationship to Underlying Standards

Requirements

Mandatory Requirements







Minimum throughput

Measured in bps.  In a typical residential or business environment, the minimum throughput per user shall not fall below A over a minimum range of B. Throughput is defined as the “payload” data rate.  

BSS capacity

Range

Measured in meters.  Minimum range shall not fall below C while maintaining a minimum throughput of D. 

Power Consumption

The average power consumption for a STA transmitting 10% of the time and receiving 90% of the time shall be no more than XX mW/Mbps.

The average power consumption for a STA transmitting 50% of the time and receiving 50% of the time shall be no more than YY mW/Mbps.

The average power consumption for an AP transmitting 50% of the time and receiving 50% of the time shall be no more than ZZ mW/Mbps. 

Backward compatibility and Coexistence

The network shall achieve the maximum throughput, range, and BSS capacity possible independent of the existence of legacy mixed-mode or overlapping BSS condition (i.e. using existing Wi-Fi CERTIFIED® products), but shall be able to detect such mixed mode or overlapping BSS conditions and (1) minimize interference to overlapping BSS, (2) minimize interference by such overlapping BSS, and (3) support mixed-mode operation with such products within the same BSS. 

The system shall minimize degradation of overall throughput, range, and BSS capacity in any of these conditions,

Regulatory

Mandatory operating modes shall be compliant with current regulations affecting Wi-Fi CERTIFIED® products. 

Optional Requirements

Out of Box (OOB) Requirements

The products shall be able to detect a (1) condition in which there are only HT devices in the BSS, (2) condition in which there are mixed HT and legacy devices in the BSS, and (3) condition in which there are only HT devices in the BSS but there is an overlapping legacy BSS, and behave accordingly. 

Ease of Use Requirements

Added Requirements for Existing Wi-Fi Products

Impact on other Wi-Fi Alliance Initiatives/Documents

Rollout Schedule

Annex A: Usage Cases – User and Cell Throughput Analysis per Target Market

The following are sets of use cases that focus on the throughput performance aspects; various subsets make up Usage Models that share propagation conditions as a common factor. These are developed in detail in Annex B.

A1:
Infotainment Use Cases
These use cases focus on the consumer use of wireless technology

	Use Case
	Domestic 1 - Suburban Home

	Environment
	Typical upper middle class house

	Deployment scale
	Small – few cells, one isolated  building

	User density
	Typical = 4, range is 2 to 8

	Typical Cell Size
	20 m radius



[image: image2.emf]Nr of users/cell 4

Applications AV-1 AV-2 Interactive-1 Bulk Total, all 

applications

% of time, avg 20 15 20 5 n.a.

% of time, peak 40 20 20 20 n.a.

Thruput – 

peak/user

25 6 2 10 n.a.

Thruput per cell, 

nominal

50 12 1.6 8 71.6


	Use Case
	Domestic 2 - Dense Housing

	Environment
	Typical Apartment

	Deployment scale
	Small – few cells, but concatenated building(s)

	User density
	Typical = 4, range is 1 to 6

	Typical Cell Size
	10 m radius



[image: image3.emf]Nr of users/cell 4

Applications AV-1 AV-2 Interactive-1 Bulk Total, all 

applications

% of time, avg 20 15 20 5 n.a.

% of time, peak 40 20 20 20 n.a.

Thruput – 

peak/user

25 12 2 10 n.a.

Thruput per cell, 

nominal

50 12 1.6 8 71.6


	Use Case
	Domestic 3  - Outdoor/Garden –

	Environment
	Around the house / adjacent public space

	Deployment scale
	Large – lots of cells in an area

	User density
	Low – 1-8 per BSS, mean = 2 

	Typical Cell Size
	30 m



[image: image4.emf]Nr of users/cell 2

Applications AV-1 AV-2 Interactive-1 Bulk Total, all 

applications

% of time, avg 10 15 20 5 n.a.

% of time, peak 10 30 20 20 n.a.

Thruput – 

peak/user

25 6 2 10 n.a.

Thruput per cell, 

nominal

25 6 0.8 4 35.8


A2:
Business Use Cases

	Use Case
	Business 1 - Large Enterprise

	Environment
	Large scale office, open spaces, cafeteria; isolated building

	Deployment scale
	Large, > 50 AP

	User density
	Typical = 30/cell, range is 15 to 45

	Typical Cell Size
	15 m radius



[image: image5.emf]Nr of users/cell 30

Reference 

Applications

Interactive-1 Interactive-2 AV-3 Bulk Total all 

applications

% of time, avg 5 15 5 5 n.a.

% of time, peak 20 20 10 20 n.a.

Thruput – 

peak/user

2 0.2 10 10 n.a.

Thruput – 

peak/cell, nominal 12 1.2 30 60

60


	Use Case
	Business 2 - Small Enterprise

	Environment
	Small offices, conference rooms; isolated building

	Deployment size
	Large, > 50 AP

	User density
	Typical = 30/cell, range is 15 to 45

	Typical Cell Size
	15 m radius



[image: image6.emf]Nr of users/cell 30

Reference 

Applications

Interactive-1 Interactive-2 AV-3 Bulk Total, all 

applications

% of time, avg 5 15 5 5 n.a.

% of time, peak 20 20 10 20 n.a.

Thruput – 

peak/user

2 0.2 10 10 n.a.

Thruput per cell, 

nominal

12 1.2 30 60 60


	Use Case
	Business 3 - Large Facility

	Environment
	Factory, Convention Center, etc

	Deployment scale
	Large, > 50 AP

	User density
	Typical = 10/cell, range is 5 to 30

	Typical Cell Size
	30 m radius



[image: image7.emf]Nr of users/cell 10

Reference 

Applications

Interactive-1 Interactive-2 AV-3 Bulk Total, all 

applications

% of time, avg 5 15 3 5 n.a.

% of time, peak 20 20 6 10 n.a.

Thruput – peak/user 2 0.2 10 10 n.a.

Thruput per cell, 

nominal

4 0.4 6 10 10


	Use Case
	Business 4 - Shared Facilities

	Environment
	Semi-open office, small conference rooms; shared building; 

	Deployment scale
	Medium – 10 to 30 APs

	User density
	Typical = 30/cell, range is 15 to 45

	Typical Cell Size
	15 m radius



[image: image8.emf]Nr of users/cell 20

Reference 

Applications

Interactive-1 Interactive-2 AV-3 Bulk Total, all 

applications

% of time, avg 5 15 5 5 n.a.

% of time, peak 20 20 10 20 n.a.

Thruput – 

peak/user

2 0.2 10 10 n.a.

Thruput per cell, 

nominal

8 0.8 20 40 40


A3:
Service Use Cases

These Use Cases describe the typical use by service providers.

	Use Case
	Service 1 - Indoor hotspot

	Environment
	Large indoor space – convention center, airport, etc

	Deployment scale
	Large, > 50 APs

	User density
	Typical = 30/cell, range is 15 to 45

	Typical Cell Size
	100 m may have to be far less for really high density with heavy applications



[image: image9.emf]Nr of users/cell 30

Reference 

Applications

Interactive-1 Interactive-2 AV-3 Bulk Total, all 

applications

% of time, avg 5 10 0 2 n.a.

% of time, peak 10 20 10 10 n.a.

Thruput – 

peak/user

2 0.2 10 10 n.a.

Thruput per cell, 

nominal

6 1.2 30 30 30


	Use Case
	Service 2  - Outdoor hotspot

	Environment
	Outdoor, hotspots etc.– convention center, airport, etc

	Deployment scale
	Large, > 50 APs

	User density
	Typical = 30/cell, range is 15 to 45

	Typical Cell Size
	200 m may have to be far less for really high density with heavy applications



[image: image10.emf]Nr of users/cell 30

Reference 

Applications

Interactive-1 Interactive-2 AV-3 Bulk Total, all 

applications

% of time, avg 5 10 0 2 n.a.

% of time, peak 10 20 10 10 n.a.

Thruput – 

peak/user

2 0.2 10 10 n.a.

Thruput per cell, 

nominal

6 1.2 30 30 30


Annex B: Use Case Details

B.1
Infotainment: CE in the Home Use Cases

Environment: Residential (<3400 sq ft, 2-3 floors), Indoor/Outdoor, Vehicle/Home

Use Cases: Mixed 802.11 mode environment.

Class of Services/Applications: 

1. Bulk data transfer:

a. Peak data rate is fundamental (100 Mbps peak)

b. No Jitter/Latency requirements

2. Audio/Video Streaming

a. Jitter requirements 

b. Peak data rate

i. Standard MPEG – 4-8 Mbps

ii. High Definition: 20-24 Mbps

iii. DV Camcorder: 27 Mbps (for playback)

c. No latency requirements

3. Interactive Gaming

a. High latency requirements 

b. Low peak data rate

4. Sensor network

a. Peak data rate is low

b. Low power consumption

Types of network access:  Email, IM, VOIP calls, File back up, Internet Surfing, Printing, VOIP, A/V Streaming point-point

Types of client devices:  PCs, PDAs, Mobile phone (VOIP & information synchronization), Camcorder, Walkman, Digital Still Camera, tablet, portable DVD, Home Stereo, PlayStation, Wireless LCD TV

Types of Access Point devices: TV Tuner, Stationary, power over Ethernet, external antenna.

Network Load: ~4-6 users per household.

B1.1 Access Point Features – 

· Traffic Load Handling

· Inter AP communication for large local file transfers 

· More inter-band handoff since many CE products might be .11a only and legacy PC centric products will use .11b and .11b/g technology

· At least Ethernet cable replacement speeds, the effective throughput per user should be up to 27 Mbps for streaming and up to 100 Mbps for local file transfer.

· Range

· From PC to entertainment center (>70 feet and 8+ attenuation through walls/floors – see white paper)

· From PC to car in garage (>70 feet and 38+ attenuation through walls/floors – see white paper)

· Installation and Performance Support/Debug

· AP link requires more robustness since portable products move throughout the home while receiving streaming A/V

· Download/Streaming failures may be more difficult to report on CE devices serving as an AP (e.g., Wireless LCD TV)

· For paired product that operates in a point-point configuration, the installation needs to be simple and almost transparent to the user. 

· Signal quality indicators to help with installation and performance debug.  

· User Network Access / Security

· Setup needs to be consistent with the configurations of other wireless products in the home (e.g., security)

· Backwards compatible to previous standards.  No user intervention to switch to available networks/channels.

· Security of the data stream is key.

· Quality of Service (QoS)

· QoS requirements for uninterrupted A/V streaming

· For VOIP phone calls, QoS as to not interrupt the communication stream.  

· Power Consumption

· AP can be plugged into a wall power socket

· AP could be powered via power over Ethernet (PoE).

B1.2 Client Features – 

· Traffic Load Handling

· Mobile CE device clients moving from one BSS to another:

· Need fast network association (<1 sec) 

· Continuity of operation is critical as CE device moves into areas with less link margin (e.g., camcorder video streaming to TV display, interactive gaming, etc.); requires multi-hop with client devices to maintain connection with AP

· As a device moves from room to room, each of which have different A/V sources, the device needs to associate with different APs with little user intervention since user interface of CE device is simple (PDA controlling Wireless LCD TV as a wireless remote)

· Multiple wireless CE devices which rely on a single AP also need to have alternate paths to exchange files, possibly multi-hop to enable communication in the event that the AP fails

· Smart selection of available systems – based on traffic loads and signal quality.

· Signal quality indicators to help make decisions about the best AP to associate with.

· At least Ethernet cable replacement speeds, the effective throughput per user should be 100 Mbps.

· Range

· Assumes house has worst case distance of 70 feet and through 3 floors (total attenuation through flooring/wall material of 8-10 dB)

· Installation and Performance Support/Debug

· Signal quality indicators to help with installation and performance debug.  

· User Network Access / Security

· User transparent access as CE device needs to access different BSS

· Security of the data stream is key.

· Backwards compatible to previous standards.  No user intervention to switch to available networks/channels.

· QOS

· For A/V streaming

· For VOIP applications.

· Power Consumption

· Installation and use of a 802.11n solution should not impact battery life by more than 10%

· Size and Cost 

· No more than 10% of the cost of a PDA or cell phone

· OOB

· Zero Configuration and automatic network association and authentication (no IP address setting, no default gateway setting, no WEP/PSK key setting, no BSS SSID selection, etc.)

B.2
Business: Enterprise and SMB Use Cases

Environment: Enterprise, Sea of cubicles, Conference rooms, Open areas

Use Case: Conference Room Mobility – Shared Area (cafeteria, waiting areas, etc); Wireless Office Space (temporary or re-configurable), Mixed 802.11 mode environment.

Types of network access:  Email, IM, Net Meeting, Calendar/scheduling, VOIP calls, File back up, Internet Surfing, Printing, VOIP

Types of client devices:  PCs, PDAs, Pocket PCs, Mobile phone (VOIP & information synchronization).

Types of Access Point devices: Stationary, power over Ethernet, external antenna.

Network Load: ~30 to 50 users per access point – similar access times because everyone shows up to the meeting at the same time and logs in.

B2.1. Access Point Features – 

· Traffic Load Handling

· Automatic load balancing between access points: 

· Prevention of one node with a poor channel (SNR) from hogging the air space with many re-tries. 

· Prevention of the reception of a distant client talking to a different AP on the same channel from interfering with the reception of a closer client talking to this AP.  Channel re-use protections.  

· High density of users per AP.  Either higher data rate or some other management of the high density situation.  Possibly multiple channels at a time or multiple standards at a time or multiple users at a time.  

· Limited performance effects when operating in a mixed 802.11 standard environment.

· At least Ethernet cable replacement speeds, the effective throughput per user should be at least 80 Mbps.

· Smart balancing of multiple users to maximize perceived speed performance.

· Range

· Automatically adjustable cell sizes to help with handling more users.  

· Larger serviceable ranges to support VOIP calls.  

· Installation and Performance Support/Debug

· Logging of traffic to help IT manager improve the system performance.  Logged data of interest would be number of users over time, types of data, quality of the signal, data rate used, and interference signatures.

· Signal quality indicators to help with installation and performance debug.  

· User Network Access / Security

· Access to public networks for visiting meeting attendees – VPN back to their home company.  

· Backwards compatible to previous standards.  No user intervention to switch to available networks/channels.

· Security of the data stream is key.

· Quality of Service (QOS)

· For VOIP phone calls, QOS as to not interrupt the communication stream.  

· Power Consumption

· AP can be plugged into a wall power socket

· AP could be powered via power over Ethernet (PoE).

· Size and Cost

· Should fit on a mini-PCI card.

B.2.2. Client Features – 

· Traffic Load Handling

· Smart selection of available systems – based on traffic loads and signal quality.

· Signal quality indicators to help make decisions about the best AP to associate with.

· At least Ethernet cable replacement speeds, the effective throughput per user should be at least 80 Mbps.

· Range

· Automatic output power levels adjustment according to signal quality or AP settings (country and/or use of pico cells).

· Installation and Performance Support/Debug

· Signal quality indicators to help with installation and performance debug.  

· User Network Access / Security

· Security of the data stream is key.

· Backwards compatible to previous standards.  No user intervention to switch to available networks/channels.

· QOS

· For VOIP applications.

· Power Consumption

· Installation and use of a 802.11n solution should not impact battery life by more than 20%.?

· Power sensitive data rates?

· Size and Cost 

· Less than 10% of the cost of a PDA or cell phone??

· Small enough to embed in a cell phone?? 

B.3
Services: Public Access Use Cases (TBD)

END
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_1123367954.xls
Sheet1

		Nr of users/cell		30

		Reference Applications		Interactive-1		Interactive-2		AV-3		Bulk		Total all applications

		% of time, avg		5		15		5		5		n.a.

		% of time, peak		20		20		10		20		n.a.

		Thruput – peak/user		2		0.2		10		10		n.a.

		Thruput – peak/cell, nominal		12		1.2		30		60		60
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Sheet1

		Nr of users/cell		20

		Reference Applications		Interactive-1		Interactive-2		AV-3		Bulk		Total, all applications

		% of time, avg		5		15		5		5		n.a.

		% of time, peak		20		20		10		20		n.a.

		Thruput – peak/user		2		0.2		10		10		n.a.

		Thruput per cell, nominal		8		0.8		20		40		40
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Sheet1

		Nr of users/cell		10

		Reference Applications		Interactive-1		Interactive-2		AV-3		Bulk		Total, all applications

		% of time, avg		5		15		3		5		n.a.

		% of time, peak		20		20		6		10		n.a.

		Thruput – peak/user		2		0.2		10		10		n.a.

		Thruput per cell, nominal		4		0.4		6		10		10
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Sheet1

		Nr of users/cell		30

		Reference Applications		Interactive-1		Interactive-2		AV-3		Bulk		Total, all applications

		% of time, avg		5		10		0		2		n.a.

		% of time, peak		10		20		10		10		n.a.

		Thruput – peak/user		2		0.2		10		10		n.a.

		Thruput per cell, nominal		6		1.2		30		30		30
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Sheet1

		Nr of users/cell		30

		Reference Applications		Interactive-1		Interactive-2		AV-3		Bulk		Total, all applications

		% of time, avg		5		10		0		2		n.a.

		% of time, peak		10		20		10		10		n.a.

		Thruput – peak/user		2		0.2		10		10		n.a.

		Thruput per cell, nominal		6		1.2		30		30		30
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Sheet1

		Nr of users/cell		30

		Reference Applications		Interactive-1		Interactive-2		AV-3		Bulk		Total, all applications

		% of time, avg		5		15		5		5		n.a.

		% of time, peak		20		20		10		20		n.a.

		Thruput – peak/user		2		0.2		10		10		n.a.

		Thruput per cell, nominal		12		1.2		30		60		60
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Sheet1

		Nr of users/cell		4

		Applications		AV-1		AV-2		Interactive-1		Bulk		Total, all applications

		% of time, avg		20		15		20		5		n.a.

		% of time, peak		40		20		20		20		n.a.

		Thruput – peak/user		25		12		2		10		n.a.

		Thruput per cell, nominal		50		12		1.6		8		71.6



Jan Kruys (jkruys):
use 50 here - must accommodate 2 parallel session

Jan Kruys (jkruys):
use 12 here - must cover 2 sessions in parallel
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Sheet1

		Nr of users/cell		2

		Applications		AV-1		AV-2		Interactive-1		Bulk		Total, all applications

		% of time, avg		10		15		20		5		n.a.

		% of time, peak		10		30		20		20		n.a.

		Thruput – peak/user		25		6		2		10		n.a.

		Thruput per cell, nominal		25		6		0.8		4		35.8



Jan Kruys (jkruys):
use 25 here - accommodates 1

Jan Kruys (jkruys):
6 - one session
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Sheet1

		Nr of users/cell		4

		Applications		AV-1		AV-2		Interactive-1		Bulk		Total, all applications

		% of time, avg		20		15		20		5		n.a.

		% of time, peak		40		20		20		20		n.a.

		Thruput – peak/user		25		6		2		10		n.a.

		Thruput per cell, nominal		50		12		1.6		8		71.6



Jan Kruys (jkruys):
use 50 here - must accommodate 2 parallel session

Jan Kruys (jkruys):
use 12 here - must cover 2 sessions in parallel
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