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Abstract

Description of the Document

This document is in three parts:

· The first part is a summary of the rolled up feature priorities for 5GHz WLAN.  Only the aggregate priorities are shown.  The raw data is in an Excel spreadsheet with the same document number.

· The second part is the same data in sorted order

· The third part is the composite set of comments received from participating companies pertaining to the requirements stated in the 5GWLIAG single global standard.

This is a working document, and has been submitted to IEEE802.11, ETSI BRAN and MMAC standards bodies in support of the letters submitted to these bodies by the 5GWLIAG.

PART 1:  Summary of the rolled up feature priorities for 5GHz WLAN.  Only the aggregate priorities are shown.  The raw data is in an Excel spreadsheet with the same document number.

	Requirements for 5 GHz Single Global Standard
	

	E-mail filled spreadsheet to: Pratik_Mehta@dell.com
	

	Priority column:  lower number means higher priority
	NumCols

	
	13

	Requirement as Stated
	Aggregate Priority

	 
	 

	Scalebility and Interoperability: Scales out efficiently in both ad-hoc and infrastructure modes 
	3

	Scalebility and Interoperability: Scales from lower bandwidth devices to higher bandwidth devices 
	3

	Scalebility and Interoperability: Interoperability between home and office environments 
	1

	Scalebility and Interoperability: Sharing of the airwaves with other wireless devices 
	3

	 
	0

	Roaming: Between subnets on the same LAN 
	3

	Roaming: Between secure and non-secure environments 
	6

	Roaming: Between various LANs 
	5

	Roaming: Support for multiple, close proximity LANs: wide area mobility 
	8

	 
	0

	Manageability: Power management (efficient sleep mode support) 
	3

	Manageability: Diagnostics & configurability (Alerts, trouble ticketing, etc.)
	5

	Manageability: Setup & changes in network topology (automated facilities)
	3

	 
	0

	RFSense: Efficient spectrum usage 
	2

	RFSense: Link quality control 
	4

	RFSense: Support for dynamic frequency selection 
	2

	RFSense: Support for transmit power control (Uplink, Downlink & Direct Link)
	3

	RFSense: Optimal Support for multiple applications 
	3

	RFSense: Mixed low-bandwidth / high bandwidth 
	4

	RFSense: Each application is serviced at the appropriate power level 
	4

	RFSense: Dynamic-rate support (noise, changing app requirements, etc.) 
	3

	 
	0

	QoS Guarantees: Support for low-latency traffic (e.g. voice) 
	2

	QoS Guarantees: Support for admission controlled traffic (Multiple simultaneous streams with differing priority and class requirements) 
	2

	QoS Guarantees: Support for interactive data streams 
	2

	QoS Guarantees: Dynamic bandwidth allocation and reservation 
	5

	QoS Guarantees: Support for classes of service where acknowledgement is not mandatory 
	6

	 
	0

	QoS Applications: Wireless VoIP 
	4

	QoS Applications: Audio/Video distribution 
	3

	QoS Applications: Wireless high-speed computing 
	3

	QoS Applications: Integrated wireless monitoring & security systems 
	7

	QoS Applications: Real-time wireless control systems 
	7

	QoS Applications: Personal communications devices 
	5

	QoS Applications: Portable electronic newspapers & books 
	5

	QoS Applications: Wireless media subscription services 
	6

	QoS Applications: Wireless internet telephony 
	6

	 
	0

	Security: Authentication 
	2

	Security: Privacy 
	2

	Security: No interference with security characteristics of payload (While at the same time preventing payload theft)
	6

	Security: Support for Self-managed or unmanaged (e.g. Home, SOHO, Ad-hoc, public networks) 
	2

	Security: Protection in multiple subnets or LANs environment 
	4

	 
	0

	Marketability: Suitability for home / CE usage 
	3

	Marketability: Home/CE Usage: Low-speed / low-price solutions 
	5

	Marketability: Home/CE Usage: Reliable high-speed solutions 
	2

	Marketability: Home/CE Usage: Price sensitivity 
	5

	Marketability: Home/CE Usage: Power consumption 
	3

	Marketability: Safety (Will my brain fry?)
	3

	Marketability: Suitability for indoor and outdoor use 
	5

	 
	0

	Performance: Low bandwidth to > 25MBps 
	3

	Performance: Range with LOS: 100 meters, no-LOS: 50 meters 
	4

	Performance: < 100 mW receive/standby power consumption 
	5

	Performance: Error rates (BER, CLR)
	5

	Performance: Delay requirements (Average delay, Maximum delay, Delay jitter )
	2

	Performance: Native support of media standards 
	9

	 
	 

	 
	 


PART 2: Same data as in PART 1, but presented sorted by aggregate priority.  Again, the raw data is in an Excel spreadsheet with the same document number.

	Requirements for 5 GHz Single Global Standard
	

	E-mail filled spreadsheet to: Pratik_Mehta@dell.com
	

	Priority column:  lower number means higher priority
	NumCols

	
	13

	Requirement as Stated
	Aggregate Priority

	 
	 

	Scalebility and Interoperability: Interoperability between home and office environments 
	1

	Security: Privacy 
	2

	Security: Authentication 
	2

	QoS Guarantees: Support for admission controlled traffic (Multiple simultaneous streams with differing priority and class requirements) 
	2

	Marketability: Home/CE Usage: Reliable high-speed solutions 
	2

	QoS Guarantees: Support for interactive data streams 
	2

	Performance: Delay requirements (Average delay, Maximum delay, Delay jitter )
	2

	Security: Support for Self-managed or unmanaged (e.g. Home, SOHO, Ad-hoc, public networks) 
	2

	RFSense: Efficient spectrum usage 
	2

	QoS Guarantees: Support for low-latency traffic (e.g. voice) 
	2

	RFSense: Support for dynamic frequency selection 
	2

	Manageability: Power management (efficient sleep mode support) 
	3

	Roaming: Between subnets on the same LAN 
	3

	RFSense: Dynamic-rate support (noise, changing app requirements, etc.) 
	3

	Scalebility and Interoperability: Scales out efficiently in both ad-hoc and infrastructure modes 
	3

	Marketability: Suitability for home / CE usage 
	3

	Scalebility and Interoperability: Scales from lower bandwidth devices to higher bandwidth devices 
	3

	Marketability: Safety (Will my brain fry?)
	3

	QoS Applications: Audio/Video distribution 
	3

	Manageability: Setup & changes in network topology (automated facilities)
	3

	QoS Applications: Wireless high-speed computing 
	3

	Scalebility and Interoperability: Sharing of the airwaves with other wireless devices 
	3

	RFSense: Optimal Support for multiple applications 
	3

	Marketability: Home/CE Usage: Power consumption 
	3

	Performance: Low bandwidth to > 25MBps 
	3

	RFSense: Support for transmit power control (Uplink, Downlink & Direct Link)
	3

	RFSense: Link quality control 
	4

	Performance: Range with LOS: 100 meters, no-LOS: 50 meters 
	4

	Security: Protection in multiple subnets or LANs environment 
	4

	QoS Applications: Wireless VoIP 
	4

	RFSense: Mixed low-bandwidth / high bandwidth 
	4

	RFSense: Each application is serviced at the appropriate power level 
	4

	QoS Guarantees: Dynamic bandwidth allocation and reservation 
	5

	Marketability: Home/CE Usage: Low-speed / low-price solutions 
	5

	Marketability: Suitability for indoor and outdoor use 
	5

	Roaming: Between various LANs 
	5

	Performance: < 100 mW receive/standby power consumption 
	5

	Performance: Error rates (BER, CLR)
	5

	Manageability: Diagnostics & configurability (Alerts, trouble ticketing, etc.)
	5

	QoS Applications: Personal communications devices 
	5

	Marketability: Home/CE Usage: Price sensitivity 
	5

	QoS Applications: Portable electronic newspapers & books 
	5

	QoS Applications: Wireless internet telephony 
	6

	QoS Applications: Wireless media subscription services 
	6

	Roaming: Between secure and non-secure environments 
	6

	Security: No interference with security characteristics of payload (While at the same time preventing payload theft)
	6

	QoS Guarantees: Support for classes of service where acknowledgement is not mandatory 
	6

	QoS Applications: Real-time wireless control systems 
	7

	QoS Applications: Integrated wireless monitoring & security systems 
	7

	Roaming: Support for multiple, close proximity LANs: wide area mobility 
	8

	Performance: Native support of media standards 
	9

	 
	 

	 
	 


PART 3: composite set of comments received from participating companies pertaining to the requirements stated in the 5GWLIAG single global standard.

	Scalebility and Interoperability: Scales out efficiently in both ad-hoc and infrastructure modes 
	I don't think users alternate between ad-hoc and infrastructure modes - so fast switching is not required

priority 2 as far as efficiently is concerned

Not necessarily a requirement. Supports public, private, and home space is actual requirement.

Should allow for future configurations not yet being considered

More emphasis on infrastructure mode, e.g. load balancing between AP's

	Scalebility and Interoperability: Scales from lower bandwidth devices to higher bandwidth devices 
	Results from TDMA structure

Rate scaleability is required to permit graceful degredation at extreme range.

Do we really expect low bandwidth 5GHZ devices, or is the requirement that a single radio/atenna should support 2.4GHz for low bandwidth and 5GHz for high bandwidth.

This is high priority, because it is not yet adequately addressed by the existing WLAN standards.  Without it, the long term viability of the band is threatened and we will soon see a repeat of the 2.4 GHz train wreck.

Should support wide possible range of platforms, including PDA's, IP phones

	Scalebility and Interoperability: Interoperability between home and office environments 
	Essential for broad market penetration

If it's going into the home it needs to be easy to understand - I.e. the protocol adequately covers any associated management issues without the "higher layers" getting involved.

Interoperability with public environments is also of high importance

Yes. Add public environments.

Flexibility of deployment in different scenarios--ties in with item 7 above.  We see being able to use this in both environments as key.

This is a critical requierment, we must enable the same LAPTOP to be used both in office and home

User's experience should be seamless from home, office, airport, hotel, meeting place

	Scalebility and Interoperability: Sharing of the airwaves with other wireless devices 
	This is better defined as robustness to interference from other services operating in the same band

Important - but there are not that many out there yet.  Spectrum will eventually get very crowded!

Should of course comply with regulatory rules.

Yes. Specifically must share 5GHz space with cell phone. What else?

Always could be done better.  Depends on who deploys what standard first!

This is high priority, because it is not yet adequately addressed by the existing WLAN standards.  Without it, the long term viability of the band is threatened and we will soon see a repeat of the 2.4 GHz train wreck.

If there are other wireless devices…

Well behaved in RF terms, yes.

	
	

	Roaming: Between subnets on the same LAN 
	This is not wireless specific

Office product requirement

International roaming would be one of the best features we get out of this activity.

Gotta have it

Critical requirement for business and Hotspot segments

cell-cell roaming is a must, IP subnets would be nice

	Roaming: Between secure and non-secure environments 
	This is not wireless specific

Hard to roam to non-secure without compromising security

Would be nice, but difficult to do without compromising security.

Difficult to imagine such scenario without clear out first from the secure enviroment

probably more a function of client software, since a WEP-like function will only address part of the security issue

	Roaming: Between various LANs 
	This is not wireless specific

?? E.g. public access

Might better be addressed in context of secure/non-secure access above.

The same as above

	Roaming: Support for multiple, close proximity LANs: wide area mobility 
	Wide area mobility is sometimes called "nomadic operation" - which is more clear

Public access requires getting charging sorted out.  I don't see this happening quickly.

?

	
	

	Manageability: Power management (efficient sleep mode support) 
	It should be able to trade power consumption and QoS per terminal.

similar to the other power efficient items

Would be important for portables/laptops/untethered entertainment devices.

Important for portables/laptops/untethered entertainment devices.

Especially for LAPTOPs

	Manageability: Diagnostics & configurability (Alerts, trouble ticketing, etc.)
	Outside Scope of the standard

does not have to be real time

	Manageability: Setup & changes in network topology (automated facilities)
	Sounds interesting but automated at what level?

User's just want it to work!

Easy setup for consumer is required

Gotta be easy

Important, but some manageability could  be handled in upper layers.

Should be seamless to the user

	
	

	RFSense: Efficient spectrum usage 
	Of course

Companies love to play the numbers game

Highly important since we all hope and expect 5GHz systems being widely used.

Should be compatible with the "severe" standard

	RFSense: Link quality control 
	????

this includes the next two items

The same as the above

	RFSense: Support for dynamic frequency selection 
	And radar avoidance

Europe requirment - for very good reason

Both for automatic cell planning and to comply with regulations.

Needed to meet regulatory requirements, but there are multiple ways to meet intent of requirements without complex dynamic transmit power control.  The real requirement is regulatory acceptability.  Importance depends on regulatory outcomes.

(5GHz key rqmt for ETSI/EU)

The same as the above

Need for EU regulatory

	RFSense: Support for transmit power control (Uplink, Downlink & Direct Link)
	Compliance with ERC rules might be better. See alternative scheme of Alantro to fix power at 100 mW

Allows corporate user to vary size of  "cell" to suit loading requirement

Highly important due to radio regulations.

same comment as for DFS above

(5GHz key rqmt for ETSI/EU)

The same as the above

Need for EU regulatory

	RFSense: Optimal Support for multiple applications 
	Impossible to quantifiy

Unclear about question

not likely to be possible to optimize for all.  But time bounded applications are a must.

If this means multiple simultaneous usage up to the total bandwidth available, then yes. 

Is this a summary of items below?

	RFSense: Mixed low-bandwidth / high bandwidth 
	Addressed by TDMA approach

To a limited extent.  Real low bandwidth will stay in 2.4 / 900MHz

Efficient support for dynamic traffic variations of high importance. Support for low bandwidth devices of low importnance, however.

It would be nice to have the flexibility

Need spectrally efficient support for mixed low-bandwidth/high bandwidth applications, with applications served at appropriate power levels.   This is high priority, because it has not received adequate attention by the existing WLAN standards.  Without it, the long term viability of the band is threatened and we will soon see a repeat of the 2.4 GHz train wreck.

Again, a must, in order to be efficient (in a multiple applications enviroment)

	RFSense: Each application is serviced at the appropriate power level 
	???

Don't understand this one - if there is TPC, it's not an issue.

May have to compromise on low end devices.

Or each is allowed to use power levels appropriate for its power system (portables).

Goes hand-in-hand with mixed low-bandwidth/ high-bandwidth requirement above.

	RFSense: Dynamic-rate support (noise, changing app requirements, etc.) 
	Protocol shouldn't prevent.  This has customarily been a manufacturer-specific behavior.

Important from radio network as well as QoS perspectives.

Nice, but not a show-stopper

Useful, but required  rate of change  is not necessarily high.

The same as the above

	
	

	QoS Guarantees: Support for low-latency traffic (e.g. voice) 
	Guarantees are imnpossible in wireless

Streaming multimedia is a natural application for 5GHz, but we don't see cordless telephones at 5GHz as practical for regulatory and technical reasons.

Low-latency--yes, for streaming audio/video.  Voice--probably not.

Keep it simple.  (Utilize existing IP standards.  Don't overdo requirements for wireless link.  Higher layers and increased bandwidth handle some requirements.  Keep in mind that wireless is inherently a less reliable medium.)

	QoS Guarantees: Support for admission controlled traffic (Multiple simultaneous streams with differing priority and class requirements) 
	Admission control is outside the scope of a low level standard like IEEE or even HIPERLANs. However, support for admission control functions is ok.

as above

Keep it simple. (see above)

Admission Control is a soluton.  The issue is multiple simul streams

	QoS Guarantees: Support for interactive data streams 
	This is not different from low latency voice

Keep it simple. (see above)

	QoS Guarantees: Dynamic bandwidth allocation and reservation 
	This is 

Depends on the definition of "dynamic"

Keep it simple. (see above)

This is an implementation, not a requirement

	QoS Guarantees: Support for classes of service where acknowledgement is not mandatory 
	If you don't have this,  you have the problem of how you budget bandwidth for retries in the time-bounded services

Keep it simple. (see above)

This is an implementation, not a requirement

	
	

	QoS Applications: Wireless VoIP 
	Outside scope and Implied in QoS Support

Will eventually be very important, but not necessarily as a cordless handset at 5GHz

Very important to us.

BlueTooth is taking care of this, the 5G has no edge…

	QoS Applications: Audio/Video distribution 
	Outside scope and Implied in QoS Support

Probably the second most important ap in the home

There comes the 5G edge

	QoS Applications: Wireless high-speed computing 
	Outside scope

Natural speed extension for wireless networking in the home.

	QoS Applications: Integrated wireless monitoring & security systems 
	Outside scope

I see this as adequately covered by 2.4GHz

Done better elsewhere

again, I think that in this field we have no edge

	QoS Applications: Real-time wireless control systems 
	Outside scope

ditto

Same as above

Depends on the needed rates

	QoS Applications: Personal communications devices 
	Outside scope

Covered by other standards

Could be very key service if done right

again, I think that in this field we have no edge

	QoS Applications: Portable electronic newspapers & books 
	Outside scope

too specific an ap - air interface should enable both ioschronous and asynchronous

again, I think that in this field we have no edge

	QoS Applications: Wireless media subscription services 
	Outside scope

Is this something like RealAudio?

	QoS Applications: Wireless internet telephony 
	Outside scope

Same comments as before - not at all clear that 5GHz cordeless handsets make sense from propagation, cost, or regulatory (wideband emphasis) basis.

	
	

	Security: Authentication 
	(Should read: Support for..) 

If you don't have these - other standards will crucify you - even if the customer never ever uses the feature.

A must

a must

	Security: Privacy 
	Should read data confidentiality per user

A given

Also a must

a must

	Security: No interference with security characteristics of payload (While at the same time preventing payload theft)
	No Brainer

This problem should not exist.

Implications?

Don't understand, putting 999

	Security: Support for Self-managed or unmanaged (e.g. Home, SOHO, Ad-hoc, public networks) 
	This will shape the authentication and privacy

	Security: Protection in multiple subnets or LANs environment 
	No brainer, not wireless issue

Same level everywhere.

	
	

	Marketability: Suitability for home / CE usage 
	Similar to BER/CLR

Fits consumer requirements for cost, range, application support.

	Marketability: Home/CE Usage: Low-speed / low-price solutions 
	Low speed is not needed and low cost will come with time - in any cae, not a property of the standard

Lowest price w/o giving up performance >>22Mbps

Should be a higher-performance alternative, thus cost is not as sensitive.

(Refer to scalability)

Not BT

	Marketability: Home/CE Usage: Reliable high-speed solutions 
	This is the key service aspect - without it QoS would noy mean anything

	Marketability: Home/CE Usage: Price sensitivity 
	Not a property of the standard

Only becomes cost sensitive if 5 GHz designers try to compete too directly with lower-cost/performance systems for the same applications.

Only becomes cost sensitive if 5 GHz designers try to compete too directly with lower-cost/performance systems for the same applications.

Don't understand this.  How do I rate Price sensitivity

	Marketability: Home/CE Usage: Power consumption 
	Not a property of the standard

Portable devices MUST be considered--it's wireless, after all!

Portable devices MUST be considered--it's wireless, after all!

Especially for LAPTOPs

	Marketability: Safety (Will my brain fry?)
	No brainer at 100 mW

Important, but doesn't seem very highly related to protocol.

I think we should track it but not become a slaves of it

	Marketability: Suitability for indoor and outdoor use 
	Sure, but what is the implication for the standard?

This would be packaging and/or regulatory

	
	

	Performance: Low bandwidth to > 25MBps 
	no brainer, not tradable

Not sure what "low" is - must be consistent with U-NII and ETSI rules

Performance to 54Mbps; >>22Mbps

(See scalability)

	Performance: Range with LOS: 100 meters, no-LOS: 50 meters 
	No brainer, not tradable

Most important for home,  where don't want roaming

100 meters seems high for a minimum in indoor environs.  100 feet indoors seems a more reasonable requirement for minimums, although some products and environments will have greater range.

	Performance: < 100 mW receive/standby power consumption 
	Dictated more or less by chip technology and RF needs

Receive Power will be >> 100mW+C34

Would like it even lower.

Low-power standby is important for many devices, but I think this is a differentiating feature of a product, not a protocol requirement.

as lower as we can get, need to be define exactly 

	Performance: Error rates (BER, CLR)
	Or should this just  say "use 802.11a PHY spec"?

TBD effect of residual PER on higher-layer streaming applications.

This is really related to QoS.

Need to be define exactly

The issue is robustness, not error rates

	Performance: Delay requirements (Average delay, Maximum delay, Delay jitter )
	Needs to be quantified in terms of services or service classes

Important for telephony.

Again a QoS issue.

necessary for VoIP

This should be a higher performance system than present 2.4 GHz standards.

	Performance: Native support of media standards 
	Conversion will always be needed in some way

Do need a standard - users don't care much about that though.

not sure this is needed in a native way; covergence layers take care of this

Today's standards = legacy baggage.  Best to be as open, extensible, & flexible for use with future standards not imagined yet.

Today's standards = legacy baggage.  Best to be as open, extensible, & flexible for use with future standards not imagined yet.

I would define it as native robostic for future applications

Don't know what this means
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