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	LB81  Comment Resolution

	CID
	Commenter:
	Clause:
	Addressed By:
	Original Date Prepared

	Multiple (94?)
	(Multiple)
	
	Lee Armstrong 
	May 17, 2006


1. COMMENT:  [From Spreadsheet]
	612
	Simpson
	general
	 
	 
	T
	Y
	The draft must correctly differentiate between when the term STA vs. WAVE STA must be used to preserve consistency with the base standard and later amendments.
	Check for all occurrences of STA in this draft and ensure that the correct term is being used.

	5
	Walker
	3
	2
	14
	T
	Y
	"An OBU can be mounted in or on a vehicle, but in some instances may be portable. OBUs communicate with roadside units (RSUs) and other OBUs. An OBU may operate while it is in motion" This does not seem pertinent to the definition.
	Please find a home for this text in Clause 5 or later.

	6
	Walker
	3
	2
	22
	T
	Y
	"An RSU only operates when it is stationary. It can be permanently mounted but may be transportable." This does not seem pertinent to the definition; it is rather part of the specification of the RSU behavior.
	Please find a home for this text in Clause 5 or later.

	495
	Emeott
	3
	2
	 
	T
	Y
	A definition of a WAVE station is missing
	Define a WAVE station as "An IEEE 802.11 entity that contains an IEEE 802.11–conformant WAVE Medium Access Control (MAC) and WAVE Physical Layer (PHY) interface to the Wireless Medium (WM)"

	172
	Hart
	3
	2
	21
	E
	N
	Either two acronyms are defined for one quantity (poor style) or there are two quantities but the definitions are written as if they were the same
	If there is one quantity, choose one acronym. If there are two quantities, define FS and RSU separately.

	173
	Hart
	3
	2
	13
	E
	N
	Either two acronyms are defined for one quantity (poor style) or there are two quantities but the definitions are written as if they were the same
	If there is one quantity, choose one acronym. If there are two quantities, define FS and RSU separately.

	50
	Sood
	3
	2
	 
	T
	Y
	TGp can be turned 'on' on any STA that supports these functions, right? So, eliminate use of additional terminology, and use functions in terms of existing functions. Also applies to all sections of the draft.
	Remove WAVE specific terms, and use more descriptive terms using 802.11 contructs with some other conditions (like MIB settings)

	218
	Bagby
	3
	14
	1-44
	T
	Y
	The definitions provided are woefully inadequate for use in a standard. They are subjective, sloppy, fuzzy and ambiguous. Because of this it is impossible to utilize them in a manner that creates a deterministic result. More detailed comments on each definition are also included. partially because of the poor quality of the definitions provided, this reviewer can not tell if there is any need for "wave" specific functionality at all - or whether the entire desired mode of operation can already be handled by the existing 802.11 standard.
	rework the definitions to be crisp, precise and consistent. As the definitions are the foundation required to understand the rest of the proposed amendment; the reviewer reserves the right to comment on any and all portions of the proposed amendment in future revisions.

	865
	Dorsey
	3
	2
	13
	E
	N
	The terms "OBU/MS" and "RSU/FS" are being defined to essentially mean "a STA (or AP) operating in WAVE mode." 802.11 usually doesn't care where entities exist, yet a WAVE AP (for instance) is fixed by the side of the road.
	Remove these terms, and instead refer to "a STA (or AP) operating in WAVE mode."

	611
	Simpson
	3
	2
	 
	T
	Y
	This draft needs to differentiate bewtwen a generic STA and a STA that implements WAVE. Therefore a definition of a "WAVE Station" is needed (similar to how 802.11e ammendment introduced QSTA to differentiate a generic 802.11 STA from a STA that implements the QoS features).
	Define a WAVE Station (WAVE STA) as "An IEEE 802.11 entity that contains an IEEE 802.11–conformant WAVE Medium Access Control (MAC) and WAVE Physical Layer (PHY) interface to the Wireless Medium (WM)"

	1020
	Emmelmann
	3.194
	2
	4ff
	T
	N
	The given test is not a definition but rather text explaining where DSRC aplies to.
	Provide text in form of a definition.

	219
	Bagby
	3.195
	14
	13-14
	T
	Y
	"...with functionality similar to an IEEE 802.11 station…" - is not acceptable. This is effectively a non-definition. 
	repair the ambiguous definition. Make it precise.

	25
	Lefkowitz
	3.195
	2
	12
	T
	Y
	"A movable station with functionality similar to an IEEE 802.11 station that implements WAVE functions."  Functionality Similar is confusing.  What does that mean?  Which functionality is disimilar?  If it is the Wave Functions that make it different then "Functionality Similar" is unnecessary
	Remove "Functionality Similar" from the sentence.

	220
	Bagby
	3.195
	14
	14-16
	T
	Y
	"An OBU can be mounted in or on a vehicle, but in some instances may be portable. OBUs communicate with roadside units (RSUs) and other OBUs. An OBU may operate while it is in motion." logically ambiguous. "can be mounted on a vehicle" - what is the significance of "can"? use standard document terminology - change "can" to "shall", "may" etc. How does portable distinguish from "on a vehicle? one is a mode of mobility the other is a widget an abstract thing (the WAVE Station) is attached to.
	revise definition to e acceptable.

	55
	Kavner
	3.195
	2
	13
	T
	Y
	"functionality similar to" is not precise
	Delete quoted text

	1302
	Roebuck
	3.195
	2
	13
	T
	Y
	"functionality similar to" is not precise
	Delete quoted text

	1303
	Roebuck
	3.195
	2
	13
	T
	Y
	"movable" does not necessarily mean "motion". 
	Change to "movable &/or in-motion" station 

	773
	Tokubo
	3.195
	2
	13
	T
	Y
	"MS" & "OBU" are redundant/repetitive
	Pick a single definition/term and use throughout entirety of spec

	774
	Tokubo
	3.195
	2
	13
	T
	Y
	"MS" needs to be defined more clearly … "A movable station with functionality\ similar to an IEEE 802.11 station …"
	How does it differ? Block Diagram of MS functionality is needed.

	28
	Lefkowitz
	3.195
	2
	12
	T
	Y
	"onboard unit (OBU): Also: Mobile Station " Why are 2 definitions necessary for the same thing?  Remove one of them.
	see comment

	617
	Hinsz
	3.195
	2
	13-14
	T
	Y
	A station in 802.11 is any device.  This is why most standards refer to an AP STA or a non-AP STA.  This section should be re-worded to clarify which type of STA is being referred to
	Clarify that this section refers to a non-AP STA

	1225
	Wells
	3.195
	2
	13+
	E
	Y
	Circular definition.  When .11p is rolled up into .11, this definition will not make sense.  

"A movable station with functionality similar to an IEEE 802.11 station that implements WAVE functions. An OBU can be mounted in or on a vehicle, but in some instances may be portable. OBUs communicate with roadside units (RSUs) and other OBUs. An OBU may operate while it is in motion."
	The definition of an OBU is really the same as an 802.11 Mobile Station (MS).

A mobile or portable station that supports the WAVE mode of operation as defined in this standard.  OBUs may communicate with roadside units (RSUs) and other OBUs.  OBUs may operate while stationary or while in motion.  

	120
	Jalfon
	3.195
	2
	13
	T
	Y
	defining a OBU as "similar to an 802.11 station" is not apropriate
	define new entities in relation to existing entities, e.g. as in 3.79

	580
	Cole
	3.195

(on-board Unit)
	2
	4
	E
	N
	Definition should not use the item being defined.

	Reword.

	56
	Kavner
	3.195
	2
	13
	E
	N
	Dual terms OBE & MS are confusing
	Pick one

	1139
	Eastlake
	3.195
	2
	13
	E
	Y
	Having two names used throughout is bad.
	Only one name should be used throughout the document. If there is a second name which is commonly used, mention it once only.

	47
	Sood
	3.195
	2
	13
	T
	Y
	How is the OBU different from a STA?  Avoid introducing new terminology for functions that previously exist in the standard?  Also applies to all sections of the draft.
	Remove OBU, and use STA instead

	853
	Tolpin
	3.195
	2
	13
	T
	Y
	If OBU and MS have same meaning, only one should be used
	Use OBU only

	852
	Tolpin
	3.195
	2
	13
	T
	Y
	Is OBU similar to STA or OBU is STA with some additional functionality for WAVE purposes? 
	Clarify relations of OBU to STA

	489
	Emeott
	3.195
	2
	 
	T
	Y
	It is ambiguous to state that and OBU has "functionality similar to an IEEE 802.11 station."  It is impossible to know how similar the two might be from the definition.
	Change the definition to read "A WAVE station that can be mounted in or on a vehicle, but in some instances may be portable."

	488
	Emeott
	3.195
	2
	 
	T
	Y
	It is confusing to use the term "mobile station" in WAVE to describe an entity that does not fully support all of the behaviors and attributes of an 802.11 "station".  In the past, the word "station" has always been reserved for an 802.11 station, and any 802.11 station can be mobile.  
	Delete the text "Also:  Mobile Station (MS)"

	1224
	Wells
	3.195
	2
	13
	T
	Y
	Mobile Station (MS) is defined in 802.11-Revma-D5.1
	Remove all references to MS that are inconsistent with the existing 802.11 definition. 

	790
	Marshall
	3.195
	2
	13
	E
	N
	Multiple definitions should be on separate entries
	Split them

	1021
	Emmelmann
	3.195
	2
	13ff
	T
	Y
	OBU and MS are defined as synomyms but not used as such in the following text (ref., e.g., to section 5.2.7
	Either remove one of the two terms entirely from the draft or provide a different defintion for the two.

	1279
	Lemberger
	3.195
	2
	13
	T
	Y
	OBU is defined here as "similar to an 802.11 station" this is very general and I beleve that this device is not implementing all 802.11 amendmends requirements.
	define new entities in relation to existing entities, e.g. as in 3.79

	534
	Adachi
	3.195
	2
	13-16
	T
	Y
	The definition for onboard unit says "A movable station with functionality *similar to* an IEEE 802.11 station that implements WAVE functions." Does it mean that it is not exactly an IEEE802.11 station? Then what is 802.11p? 802.11p should be one of 802.11. 
Also, why are two definitions, OBU and MS, needed?
	Correct the definition. 
Use single word. 

	379
	Chen
	3.195
	2
	 
	T
	Y
	The term "mobile station" should not be redefined by 802.11p to be equivalent to an OBU because the word "station" is reserved for an 802.11 station, and any 802.11 station can be mobile.  
	Delete the text "Also:  Mobile Station (MS)"

	1345
	Engwer
	3.195
	2
	13
	T
	Y
	The term mobile station (or mobile STA) is often (colloquially) used to refer to a non-AP STA operating in infrastructure mode (i.e. a non-AP STA that seeks to associate with an AP). Therefore, redefining Mobile Station as part of 802.11p (WAVE) is not recommended.  Since the unique term OBU is defined in 3.195 just use that term (consistently) throughout the draft.
	Remove the term Mobile Station (MS) from clause 3.195. In other clauses within 802.11p replace uses of Mobile Station and MS with OBU.

	140
	Myles
	3.195
	2
	13
	T
	Y
	The text defines an OBU as having "similar" functionality to an IEEE 802.11 station.

However, it is unclear what "similar" means in this context
	Define OBU without using "similar".

A "similar" comments applies to the definition of RSU (3.197)

	128
	Myles
	3.195
	2
	13-16
	T
	Y
	The text defines MS and OBU identically

There is no need for two terms with the same definition
	Delete one of the terms throughout the text

Similar comment applies to 3.197

	129
	Myles
	3.195
	2
	13-14
	E
	Y
	The text states, "A movable station with functionality similar to an IEEE 802.11 station that implements WAVE functions."

The grammar is ambiguous because it is unclear to which clause the "that" applies
	Change to something like, "A movable station, with functionality similar to an IEEE 802.11 station, that implements WAVE functions."

	616
	Hinsz
	3.195
	2
	13-14
	E
	Y
	The wording of the first sentence is vague "A movable station with functionality similar to an IEEE 802.11 station that implements WAVE functions."  This can be interpreted to mean 'similar to a station that implements WAVE' or 'similar to an IEEE802.11 station'
	Reword and remove the abiguity

	615
	Hinsz
	3.195
	2
	13-16
	T
	Y
	There seems to be an intermixing of the standards effort and a planned application here.  A non-AP WAVE STA should not be referred to as an 'Onboard Unit' as that is an implementation choice NOT a necessary part of the wireless standard
	Remove the term 'Onboard Unit' and replace with non-AP WAVE STA

	904
	Sanwalka
	3.195
	2
	13
	t
	Y
	What does it mean to define something that has "functionality similar to an IEEE 802.11 station that implements WAVE functions." Is it an 802.11 STA that supports the 802.11p optional mode of operation? Is it and 802.11 STA + something else. If so, what is this something else?
	Please clarify

	789
	Marshall
	3.195
	2
	13
	T
	Y
	Why define a new term when STA is good enough?
	Use the existing 802.11 terminology

	746
	McCann
	3.195
	2
	8
	E
	Y
	Why use two definitions OBU and MS, which appear to be the same thing. This is very confusing in the rest of the text.
	Use a term such as WSTA

	1031
	Ware
	3.196
	2
	18
	T
	Y
	The use of the word "station" for the "provider" definition does not align with the definition in  the 802.11 standard. In the 802.11 standard a station is any device that contains an IEEE 802.11 conformant MAC and PHY. Wave is not conformant since it does not support beacons and association/authentication services.
	Update "provider" definition to align with the exisiting 802.11 architecture.

	1510
	Noens
	3.196
	2
	18
	T
	Y
	The use of the word "station" for the "provider" definition does not align with the definition in  the 802.11 standard. In the 802.11 standard a station is any device that contains an IEEE 802.11 conformant MAC and PHY. Wave is not conformant since it does not support beacons and association/authentication services.
	Update "provider" definition to align with the exisiting 802.11 architecture.

	1610
	Buttar
	3.196
	2
	18
	T
	Y
	The use of the word "station" for the "provider" definition does not align with the definition in  the 802.11 standard. In the 802.11 standard a station is any device that contains an IEEE 802.11 conformant MAC and PHY. Wave is not conformant since it does not support beacons and association/authentication services.
	Update "provider" definition to align with the exisiting 802.11 architecture.

	2015
	Shvodian
	3.196
	2
	18
	T
	Y
	The use of the word "station" for the "provider" definition does not align with the definition in  the 802.11 standard. In the 802.11 standard a station is any device that contains an IEEE 802.11 conformant MAC and PHY. Wave is not conformant since it does not support beacons and association/authentication services.
	Update "provider" definition to align with the exisiting 802.11 architecture.

	317
	Armstrong
	3.196
	2
	18
	T
	n
	Why isn't this just a wave AP?
	 

	686
	Stanley
	3.196
	2
	18
	T
	n
	Why isn't this just a wave AP?
	 

	26
	Lefkowitz
	3.197
	2
	21
	T
	Y
	"A station with functionality similar to an IEEE 802.11 access point that implements WAVE functions."  Functionality Similar is confusing.  What does that mean?  Which functionality is disimilar?  If it is the Wave Functions that make it different then "Functionality Similar" is unnecessary
	Remove "Functionality Similar" from the sentence.

	221
	Bagby
	3.197
	14
	21-23
	T
	Y
	"A station with functionality similar to an IEEE 802.11 access point…" is ambiguous and says nothing useful.
	revise definition to be acceptable.

	775
	Tokubo
	3.197
	2
	21
	T
	Y
	"FS" & "RSU" are redundant/repetitive 
	Pick a single definition/term and use throughout entirety of spec

	776
	Tokubo
	3.197
	2
	21
	T
	Y
	"FS" needs to be defined more clearly … "A station with functionality similar to an IEEE 802.11 access point …"
	How does it differ? Block Diagram of FS functionality is needed.

	57
	Kavner
	3.197
	2
	21
	T
	Y
	"functionality similar to" is not precise.  RSU functionality is significantly different from an AP.
	Define simply as a fixed station that implements WAVE functions

	1304
	Roebuck
	3.197
	2
	21
	T
	Y
	"functionality similar to" is not precise.  RSU functionality is significantly different from an AP.
	Define as a fixed station that implements WAVE functions

	27
	Lefkowitz
	3.197
	2
	21
	T
	Y
	"roadside unit (RSU): Also: Fixed Station (FS)." Why are 2 definitions necessary for the same thing?  Remove one of them.
	see comment

	568
	Haisch
	3.197
	2
	21
	E
	N
	A term like "Wave AP" would be much more appropriate in this standard and much more suggestive than "Roadside Unit (RSU).
	See Comment

	1226
	Wells
	3.197
	2
	21+
	E
	Y
	An RSU is more like an OBU than an access point.  The only commonality between an RSU and an access point is that both are typically non-moving, and both may contain backhaul links.  These same characteristics are supported by 802.11 stations.  When .11p is rolled up into .11, this definition will not make sense.  

"A station with functionality similar to an IEEE 802.11 access point that implements WAVE functions. An RSU only operates when it is stationary. It can be permanently mounted but may be transportable."

(Essentially an access point that implements WAVE functions?  I do not agree.)
	A non-moving station that supports the WAVE mode of operation as defined in this standard.  RSUs may communicate with on-board units (OBUs) and other RSUs.  In contrast to OBUs, RSUs may only operate when stationary.  

	58
	Kavner
	3.197
	2
	21
	E
	N
	Dual terms RSU & FS are confusing
	Pick one

	1140
	Eastlake
	3.197
	2
	21
	E
	Y
	Having two names used throughout is bad.
	Only one name should be used throughout the document. If there is a second name which is commonly used, mention it once only.

	48
	Sood
	3.197
	2
	21
	T
	Y
	How is RSU different from an AP? Avoid using new terminology for existing 802.11 functions. Also applies to all sections of the draft.
	Remove RSU

	856
	Tolpin
	3.197
	2
	21
	T
	Y
	If RSU and FS have same meaning, only one should be used
	Use RSU only

	855
	Tolpin
	3.197
	2
	21
	T
	Y
	Is RSU similar to AP or OBU is AP with some additional functionality for WAVE purposes? 
	Clarify relations of RSU to AP

	491
	Emeott
	3.197
	2
	 
	T
	y
	It is ambiguous to state that and FBU has "functionality similar to an IEEE 802.11 station."  It is impossible to know how similar the two might be from the definition.
	Change the definition to read "A WAVE station that can be permanently mounted but may be transportable."

	490
	Emeott
	3.197
	2
	 
	T
	Y
	It is confusing to use the term "fixed station" in WAVE to describe an entity that does not fully support all of the behaviors and attributes of an 802.11 "station".  In the past, the word "station" has always been reserved for an 802.11 station, and any 802.11 station can be fixed in a single location.
	Delete the text "Also:  Fixed Station (FS)"

	793
	Marshall
	3.197
	2
	21
	E
	N
	Multiple definitions should be on separate entries
	Split them

	315
	Armstrong
	3.197
	2
	21
	e
	n
	Not sure that the RSU definition is really needed. How is it different from an AP?
	Remove the definition and replace in the text with "STA"

	684
	Stanley
	3.197
	2
	21
	e
	n
	Not sure that the RSU definition is really needed. How is it different from an AP?
	Remove the definition and replace in the text with "STA"

	1346
	Engwer
	3.197
	2
	21
	T
	Y
	Redundant terminology.  There is no need to define two new terms when one will do.
	Remove the term Fixed Station (FS) from clause 3.197.  In other clauses within 802.11p replace uses of Fixed Station and FS with RSU.

	1016
	Ciotti
	3.197
	2
	21
	T
	Y
	The definition for RSU states "A station with functionality similar to an IEEE 802.11 access point".  Does that mean that in addition to WAVE functions, it performs some but not all of the standard 802.11 AP functions?  Or that it does not perform any standard 802.11 AP functions, but WAVE functions that are similar to 802.11 AP functions?
	Please clarify "similar functionality"

	1032
	Ware
	3.197
	2
	21
	T
	Y
	The definition states that the RSU is also a fix station and that it’s functionally similar to an IEEE AP. What does functionally similar mean?
	Please clarify.

	1511
	Noens
	3.197
	2
	21
	T
	Y
	The definition states that the RSU is also a fix station and that it’s functionally similar to an IEEE AP. What does functionally similar mean?
	Please clarify.

	1611
	Buttar
	3.197
	2
	21
	T
	Y
	The definition states that the RSU is also a fix station and that it’s functionally similar to an IEEE AP. What does functionally similar mean?
	Please clarify.

	2016
	Shvodian
	3.197
	2
	21
	T
	Y
	The definition states that the RSU is also a fix station and that it’s functionally similar to an IEEE AP. What does functionally similar mean?
	Please clarify.

	535
	Adachi
	3.197
	2
	21-23
	T
	Y
	The same as pointed in clause 3.195. 
	Correct the definition. 
Use single word. 

	1022
	Emmelmann
	3.197
	2
	21ff
	T
	Y
	The terms RSU and FS are defined as synonyms. It is confusing to introduce two different terms for the same thing.
	Either remove one of the two terms entirely from the draft or provide a different defintion for the two if it is necessary to distinguish between a RSU and a FS.

	141
	Myles
	3.197
	2
	21-22
	T
	Y
	The text claims the an RSU is similar to an AP

However, it is unclear on what basis this claim is made, particularly as the RSU does not aappear to contain the major AP function of issuing Beacons, and acting as a central point of control and management
	Justify the claim that an RSU is similar to an AP

	138
	Myles
	3.197
	2
	22
	T
	Y
	The texts says that an RSU only operates when it is stationary.

However, there does does not appear to be a way defined for a RSU to know it is stationary
	Either define a way for an RSU to know it is stationary or remove the constraint

	619
	Hinsz
	3.197
	2
	21-22
	E
	Y
	The wording of the first sentence is vague "A station with functionality similar to an IEEE 802.11 station that implements WAVE functions."  This can be interpreted to mean 'similar to a station that implements WAVE' or 'similar to an IEEE802.11 station'
	Reword and remove the ambiguity

	618
	Hinsz
	3.197
	2
	21-23
	T
	Y
	There seems to be an intermixing of the standards effort and a planned application here.  An AP WAVE STA should not be referred to as a 'Roadside Unit' as that is an implementation choice NOT a necessary part of the wireless standard
	Remove the term 'Onboard Unit' and replace with non-AP WAVE STA

	905
	Sanwalka
	3.197
	2
	21
	t
	y
	What does it mean to define something that has "functionality similar to an IEEE 802.11 access point that implements WAVE functions." Is it an 802.11 STA that supports the 802.11p optional mode of operation? Is it and 802.11 STA + something else. If so, what is this something else?
	Please clarify

	792
	Marshall
	3.197
	2
	21
	T
	Y
	Why define a new term when AP is good enough?
	Use the existing 802.11 terminology

	747
	McCann
	3.197
	2
	21
	E
	Y
	Why use two definitions RSU and FS, which appear to be the same thing. This is very confusing in the rest of the text.
	Use a term such as WAP

	1364
	Engwer
	3.198
	2
	25
	T
	Y
	device is the wrong word to use in this definition
	Replace the word "device" in the definition with the word "station".

	536
	Adachi
	3.198
	2
	25
	T
	Y
	Too wide. 
Also, why do you have to differentiate this from OBU?
	Create a more specific word for definition. 
Or delete this. 

	640
	Inoue
	3.55
	2
	 
	T
	Y
	"An RSU may also be mounted on a vehicle or is hand carried, but it may only operate when the vehicle or hand-carried unit is stationary. Furthermore, an RSU is restricted to the location where it is licensed to operate. However, portable or hand-held RSUs are permitted to operate on the Control Channel and Service Channels where they do not interfere with a sitelicensed
operation."

I am confused reading the above text. How does a RSU know:
(1) whether it is stationary or not? Does it have a some kind of sensor?
(2) whether it is in a place where it is licensed to operate? Does it have a GPS receiver and related data base?
	Clarify, please.

	1351
	Engwer
	4
	2
	49
	T
	Y
	FS is a redundant term.
	Remove the term FS. (use RSU instead)

	1352
	Engwer
	4
	3
	1
	T
	Y
	MS is a redundant term.
	Remove the term MS. (use OBU instead)

	935
	Chaplin
	4
	3
	1
	T
	Y
	The term "mobile station" is already currently used 8 times in IEEE 802.11ma Draft 5.2.
	Use a different term than "mobile station"

	318
	Armstrong
	4
	2
	49
	T
	n
	Why do we need to make the distinction between fixed and mobile STAs?
	Just use "sta"

	687
	Stanley
	4
	2
	49
	T
	n
	Why do we need to make the distinction between fixed and mobile STAs?
	Just use "sta"


2. Commenter’s Suggested Remedy (If appropriate):  [From Spreadsheet]
Recommend replacing “OBU” and “RSU” with “STA”.  This includes eliminating  the need to explain why such a distinction is necessary.

This also leads to the elimination of  the related terms “user” and “provider”

Other terms, such as “OVH” are also eliminated as a result of the previous changes.  

Most of the usage of these terms comes in Clause 5 which is a general discussion of how such devices would be used. It is suggested that this type of information be removed from the document entirely. In its place, describe how the vehicular environment requires 802.11 operation with extremes of low latency, on the order of a few milliseconds, an AP that may have many hundreds of STA with which it must establish sessions, and extremes of Doppler shift and multipath that do not exist in conventional operational scenarios.

We do not need to get into the (sometimes not so) subtle differences between an AP and an RSU. These differences may exist, but do they impact what is contained in 11p? Likewise, what is the difference between an OBU and a STA once the specifications in 11p are in place?
3. Background, Explanation, Discussion, etc.:

The majority of instances of OBU, RSU, and related terms is in background/explanator y found in Clause 5. Much of this might best be simply deleted (too much description of usage that is not really relavent to this standard. 

For the upper layers (1609) there is a clear need to distinguish between a “user” and a “provider” and RSU/OBU. Tthere does not appear to be a need for such a distinction in 802.11?. 
4. Recommended Resolution of the Comment:

Replace all instances of OBU and  RSU with STA.

Remove all related terms such as “mobile” 
Remove all instances of “user” and “provider”

Implemenet specific changes as reflected below:

3. Definitions

Insert the following new definitions at the appropriate locations in clause 3, renumbering as necessary:







3.199 WAVE (Wireless Access in Vehicular Environments):  The mode of operation of a station complying with the MAC and PHY requirements specified in this amendment.  

3.200 WAVE basic service set (WBSS):  A BSS of cooperating stations operating in WAVE that forms a self-contained network.  A WBSS is initiated by a WAVE station using a WAVE Announcement action frame, and consists of one or more WAVE stations participating in communications among each other on a Service Channel.  A WBSS does not utilize Beacons due to its highly transient nature.  Instead, a WBSS is created in response to requests from cooperating applications and terminates when those applications have completed, or sooner if higher priority requests are pending.

3.201 WAVE received signal strength (WRSS):  WRSS is an instantaneous, quantized measurement of the received signal strength on the active channel at the antenna port . 
3.202 WAVE service information (WSI): The WSI contains the necessary information regarding the WAVE services being offered. It is a field in a WAVE Announcement action frame. 
4. Abbreviations and acronyms

Insert the following new abbreviations and acronyms at the appropriate locations in clause 4:


FCC

Federal Communications Commission 






WAVE

wireless access in vehicular environments

WBSS

WAVE basic service set

WRSS

WAVE receive signal strength

WSI

WAVE service information
5. General Description of the Architecture
Insert a new paragraph after Clause 5.1.1.5 as follows:

5.1.2 Differences to support vehicular environments 

Operation of Wireless LAN stations in motor vehicles in a highway environment requires enhancements with respect to stationary IEEE 802.11 devices. As a result, a special form of IEEE 802.11 exists which is known as “Wireless Access in Vehicular Environments” (WAVE). The communications provided by WAVE generally occur over distances up to 1000 m between roadside STA (normally permanently mounted on the roadside) and STA mounted in vehicles (at speeds ranging from stopped to moving at very high speeds). Communications are also conducted between high-speed vehicles (including approaching vehicles which has the effect of their combined relative speeds).Additional performance requirements are needed to address the motion-related effects (see 20.3.10.6).
There are many instances whereby a very small communication zone (may be controlled to limit the number of STA within communication range) and the high vehicle speed (up to 200 kph) while passing through this zone result in a need for extremely short latency, on the order of a few milliseconds to establish a link and complete transaction completion within less than 100 milliseconds. There are other factors such as many safety related uses that also demand such latencies. The conventional 802.11 discovery and association processes cannot satisfy these latencies, thus necessitating equivalent “low latency” processes. 


Insert following Clause 5.2.6 the following subclause and figures, renumbering subclauses and figures as necessary:














7. Frame formats
7.1 MAC frame formats
7.1.3 Frame fields

7.1.3.3 Address fields

7.1.3.3.3 BSSID field

Insert after the second paragraph of 7.1.3.3.3
For a WBSS, the value of the BSSID field shall be the MAC address of the initiator of the WBSS . The value of this field in a WAVE BSS shall be a locally administered IEEE MAC address as defined in 5.2 of IEEE Std 802-1990. The remaining 46 bits of that MAC address shall be a 46-bit random number. This MAC address shall be a number selected in a manner that minimizes the probability of STAs generating the same number, even when those STAs are subjected to the same initial conditions. It is important that designers recognize the need for statistical independence among the random number streams among STAs








Table p7—WAVE operating channels

	Regulatory domaina
	Band (GHz)
	Operating channel numbersb
	Channel center frequencies (MHz)

	United States

and Canada
	ITS-RS

(5.850-5.925)
	172

174

175

176

178

180

181

182

184
	5860

5870

5875

5880

5890

5900

5905

5910

5920


aAdditional Regulatory Domains will be added as information from other geographic areas becomes available.

bChannel 175 is created by combining Channels 174 and 176 for 20 MHz bandwidth operations.  Channel 181 is created by combining Channels 180 and 182 for 20 MHz bandwidth operations.

Figure p11 shows the channelization scheme in North America for WAVE, which shall be used with the FCC Intelligent Transportation Systems Radio Services (ITS-RS) allocation and the Industry Canada ITS-RS allocation. The U.S. and Canadian ITS-RS Band accommodates seven channels in a total bandwidth of 75-MHz. Most of the channels have a limit of 10 MHz. The exceptions are that Channels 175 and 181 are designated for equipment operating with a 20-MHz channelwidth.  When operating in 20 MHz channels stations operate in compliance with the PHY layer requirements of Clause 17, except that the channel center frequencies and power limits are designated by this clause.  In addition, the MAC shall continue to operate in compliance with this clause including implementing WAVE.

When operating in WAVE in North America, stations providing services shall generate WAVE announcement action frames on the Control Channel, Channel 178. 
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Figure p11—OFDM PHY WAVE frequency channel plan for North America

Table p9—WAVE transmitter power limits per channel for public safety in North America
	WAVE Channel
	Frequency (GHz)
	Fixed Station
	Mobile Station

	
	
	Max Antenna input Pwr (dBm)
	Max EIRP (dBm)
	Max Antenna input Pwr (dBm)
	Max EIRP (dBm)

	172
	5.860
	28.8
	33.0
	28.8
	33.0

	174
	5.870
	28.8
	33.0
	28.8
	33.0

	175
	5.875
	10.0
	23.0
	10.0
	23.0

	176
	5.880
	28.8
	33.0
	28.8
	33.0

	178
	5.890
	28.8
	44.8
	28.8
	44.8

	180
	5.900
	10.0
	23.0
	20.0
	23.0

	181
	5.905
	10.0
	23.0
	20.0
	23.0

	182
	5.910
	10.0
	23.0
	20.0
	23.0

	184
	5.920
	28.8
	40.0
	28.8
	40.0


Table p10—WAVE Transmitter power limits per channel for private usage in North America
	WAVE Channel
	Frequency (GHz)
	Fixed Station
	Mobile Station

	
	
	Max Antenna input Pwr (dBm)
	Max EIRP (dBm)
	Max Antenna input Pwr (dBm)
	Max EIRP (dBm)

	172
	5.860
	28.8
	33.0
	28.8
	33.0

	174
	5.870
	28.8
	33.0
	28.8
	33.0

	175
	5.875
	10.0
	23.0
	10.0
	23.0

	176
	5.880
	28.8
	33.0
	28.8
	33.0

	178
	5.890
	28.8
	33.0
	28.8
	33.0

	180
	5.900
	10.0
	23.0
	20.0
	23.0

	181
	5.905
	10.0
	23.0
	20.0
	23.0

	182
	5.910
	10.0
	23.0
	20.0
	23.0

	184
	5.920
	28.8
	33.0
	28.8
	33.0


Annex P
(normative)

WAVE in North America
P.1  Introduction

This Annex provides additional descriptions and requirements for implementing WAVE for stations in North America. 

The primary purpose of the WAVE mode in North America is to provide wireless communications between RSUs and OBUs at highway speeds. The FCC in the US and the CRTC in Canada are the regulatory authorities governing the 5.850-5.925 GHz band (5.9 GHz Band) use of spectrum for non-federal government users. In North America the FCC and CRTC provide oversight in the operations of stations including the Band Plan, Power Limits, Emission Limits, Antenna height, and Control Channel-Service Channel Usage (see the FCC Code of Federal Regulations, CFR Title 47) . 

A STA shall be restricted to the geographic region where it is licensed to operate. Portable or hand-held 
STA are permitted to operate on the Control Channel and Service Channels where they do not interfere with another STA according to its site registration. 




P.2  WAVE Channelization 

Clause 20.3.8.3.3 defines the WAVE Band and Channels of operation in North America.  Stations can communicate on seven 10 MHz channels in a special band for which unlicensed operation is prohibited. In the 5.850 to 5.925 GHz band only the WAVE mode shall be used. 
P.3  Channel Usage Limits 

Low priority transmissions shall be limited in duration. The limitation shall be applied to transmissions of the access categories AC_BE and AC_BK by setting the TXOP limit to 23 for RSUs and 18 for OBUs
P.4  WAVE Channel Congestion

Congestion on the current channel shall be monitored to ensure it does not fail under congested conditions. The STAs MLME shall monitor the medium occupancy time on the current channel by measuring the CCA busy indication. This measure shall be reported to the upper layers. If the medium occupancy time on the current channel is larger than 50%, the MAC layer shall reject the transmission attempt from upper layers for all but the highest priority access category with the transmission status “undeliverable” in the MA-UNITDATA-STATUS.indication.

P.5  Transmitter Power Control
Transmissions adhere to a power control scheme in which the maximum allowed transmitted power  is determined by the purpose of the transmission and the required range.  The public safety communications are allowed higher power transmissions compared to private applications using WAVE mode. Clause 20.3.9 describes the details of power control related to WAVE.
P.6  WRSS Calibration factors 

The standard make provision for accurately calibrating receiver sensitivity, vehicle RF attenuation parameters, and providing offset parameters for antenna centroids.  These parameters are mandatory in order to support vehicle location by tracking of WRSS measurements.  This provides an important mechanism for many applications that require knowledge of the vehicle position in close range applications.  The applications that use this capability will specify the use of the WRSS, WRSS vs. RF Power conversion table, calibration factors, and physical offsets.  

The purpose of this Annex is to establish common reference information to be used with the standard when using WRSS for RF location.

P.6.1.
WRSS conversion table:

For any WAVE Radio it must be possible to create a calibrated WRSS vs. RF Power conversion table as part of the receiver data that permits the user to specify an exact receive power level for the station which is translated from a corresponding WRSS value for that receiver.  This table should be created by the transponder manufacturer as part of the product and made available to the applications.

The WRSS vs. RF Power conversion table is defined by measurements made under controlled conditions and consist of sufficient data points to provide ±3 dBm accuracy over the receiver sensitivity range specified in Section 20.3.10 of this document

P.6.2
Transponder WRSS calibration factors

The WRSS values that are measured by the PHY layer, may be calibrated for specific applications with additional Transponder WRSS calibration factors.  It is the responsibility of the application provider to perform this calibration and ensure that each transponder can carry this calibration factor in the application information.

P.6.3
Antenna Position Calibration

Applications that depend on a specific physical location of the radio antenna on the vehicle need to know how much this location is displaced from the expected location. The expected location of the radio antenna is to be referenced to the center of the front bumper of the vehicle and referenced vertically from the ground.

Consequently, the mounted transponder, or the vehicle equipped with a transponder may be capable of providing these parameters to the RSU to enable proper correlation between antenna and vehicle position.  When provided, antenna position calibration is specified as three values:


P.6.3.1  Antenna Position Axial (APA) variation.
The distance that the antenna is rearward of the front bumper.  Range 0 to 12.7 meters in 0.1meter increments
P.6.3.2  Antenna Position Width (APW) variation. 
The distance that the antenna is left or right of the vehicle center.  Range  -3.1 to +3.1 meters in 0.1meter increments, default value=0.

P.6.3.3  Antenna Position Height (APH) variation.  
The distance that the antenna is above the ground. The value is provided in 0.1meter increments.
P.7  WAVE Receiver protection  (Informative)

In North America, in addition to the higher EIRP permitted to RSUs and public safety devices than standard (UNII-band) 802.11 devices, the WAVE band is shared with Government telemetry radars and Fixed Satellite Service Earth Stations (co-primary allocations) for uplink transmissions.  Additionally, the adjacent frequency band of 5925-6425 MHz is allocated to the Fixed Satellite Service for Earth Station uplinks whose sidelobe energy is sufficient to degrade/preclude WAVE communications anywhere within the proximity of the Earth Station.  As a result, additional receiver protection may be necessary to preclude permanent damage to the receiver when operating in the proximity of these higher EIRP devices.
Annex Q
 
(normative)

WAVE RF Channel Emulator Models

Q.1  Introduction
To ensure that a WAVE device can operate in a dynamic mobile RF environment this Annex presents the requirements that the device shall meet, an RF Channel Emulator model, and the parameters to be used to evaluate the device.  The devices shall be evaluated for Doppler effects and multi-path signals at normal highway speeds and at very high closure speeds for vehicle-to-vehicle communications.   The “very high closure speed” model is not available at this time, and is under development.

Q.2  Test Environment

The test evaluates the packet error rate (PER) for the open highway condition.  For vehicle-to-vehicle transmission on the open highway, consistent with same-direction travel and vehicle speeds of 140km/hr, the packet error rate (PER) shall be less than 10% for PSDU length of 1000 bytes for signals that have passed through an RF channel emulator with settings according to Table XXX below, over a period of  5 seconds for 3, 6, and 12 Mbps data rates.  The multi-path effects reflected in the table are (being) developed by Mary Ann Ingram and her staff at the Georgia Institute of Technology1.  
Q.3  RF Channel Emulator Model
Q.3.1  Introduction

The following channel model has been approximately fit to a large volume of channel measurements taken in 2003.  The channel was measured between two moving vehicles, traveling the same direction on an expressway in Atlanta, Georgia.  The data was measured at 2.4 GHz and the vehicles were traveling approximately 55 mph.  To produce the model parameters below, the Doppler spectra were scaled to be consistent with 5.9GHz and 85 mph (140km/hr). It is noted that same-direction travel produces single-bounce paths of propagation with closing speeds approaching +/- 170mph (283km/hr), which correspond to path Doppler shifts of up to +/- 1547 Hz. The data collection procedure in a final report [1], and a conference papers [2].  The channel modeling approach is described in [3,4,7].


 School of Electrical and Computer Engineering, Georgia Institute of Technology, Atlanta GA, 30332, USA.
5. Motion (if technical and/or significant):

(And instructions to the editor.)
Move to remove all references to “RSU”, “OBU”, “user”, “provider”, and  “DSRC”, and associated text from the draft, replacing with “STA” using the specific example shown in section 2 above.

Motion by: ____________________Date: _________________
Second:  ______________________

	Approve:
	Disapprove:
	Abstain:













































































































































































































































































Abstract


A number of LB81 comments relate to the definition and use of terms for OBU/RSU. This document summarizes these comments and considers alternative resolutions.
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