November 2009

doc.: IEEE 802.11-09/1240r2

IEEE P802.11
Wireless LANs

	Replies to comments on 802.11 TVWS PAR/5C

	Date:  2009-11-18

	Author(s):

	Name
	Affiliation
	Address
	Phone
	email

	Rich Kennedy
	Research In Motion
	7305 Napier Trail

Austin, TX 78729
	+1-972-207-3554
	rikennedy@rim.com

	
	
	
	
	



Compiled comments on 802.11 TVWS PAR/5C with responses.
Comments from the 802.22 WG from Wendong Hu
5.2 Scope of Proposed Standard
Comments: 

1) The scope should indicate that proposed TVWS operation also adopt mechanisms to prevent harmful interference to incumbent communication services. Add a state “and provide mechanisms to prevent harmful interference to incumbent communication services” at the end of the scope.
AGREE IN PRINCIPLE: Regulatory compliance is a requirement of all IEEE 802 standards and amendments, which does not have to be explicitly stated in the scope. With multiple layers of incumbent protection, we will follow what the regulations direct without specifying it in the Scope. 
5.4 Purpose of Proposed Standard

Comments:

1) The current 802.11 technology should be extended for use in the TVWS. Change the statement to be “The purpose of this amendment is to extend the 802.11 wireless network technologies for operations in the TV white space.”

DISAGREE: We don’t agree that the wording change has any affect on the Purpose of the amendment.

5.5 Need for the Project

Comments:

1) Modify the last sentence to be “This project will make the necessary MAC and PHY changes, including spectrum sensing, geo-location, and white-space database access, to enable 802.11 products to take advantage of this additional spectrum while protecting TV incumbent as per the requirements in various regulatory domains.”

DISAGREE: In section 8.1 we state “The project will adapt to changes in the regulations, as they progress.” Putting current regulations in the PAR invites many PAR revisions in the future as the regulations evolve.

17.5.1 Broad Market Potential

Comments:

1) Of item c), explain the first sentence of this criterion where it is stated that the impact of the FCC requirements will be the same as that in the 5GHz bands where a more sensitive spectrum sensing threshold is required to detect TV band incumbents. As a result, this more stringent regulation will likely require a longer sensing time, a high quality RF front end, and a requirement that other unlicensed systems in the area quiet down.

DISAGREE: We don’t expect the cost balance between APs and stations to be significantly different despite the regulatory requirements.
17.5.3 Distinct Identity

Comments:

1) On item a) “Substantially different from other IEEE 802 standards”, the 802.22 project can functionally support the FCC defined personal/portable mode II devices in the TVWS. Just as the 802.22 project specifies, the FCC requires that personal/portable mode II devices receive a new list of available channels from the incumbent database if the devices move or change locations. 

2) On item b) “One unique solution per problem (not two solutions to a problem)”, note that beyond the database access, being compliant with FCC part 15, subpart H rules also requires spectrum sensing. 
DISAGREE: 1) The currently approved 802.22 project does not support the personal/portable mode II devices. If in the future 802.22 does support personal/portable mode II devices, it will not offer the 802.11 user experience, this refers to 1) maintaining the network architecture of the 802.11 system (e.g. infrastructure Basic Service Set, Extended Service Set, Access Point, Station) and 2) reuse and maintain backward compatibility to 802.11 management plane (e.g. Association, Authentication, Security, Measurement, Capability Exchange, MIB).We do not understand the relevance of the second sentence in part 1). 
2) In section 8.1 we state “The project will adapt to changes in the regulations, as they progress.” Putting current regulations in the 5C invites many revisions in the future as the regulations evolve. This is an international standard, covering many regulatory domains.
17.5.4 Technical Feasibility

Comments:

On “Demonstrated system feasibility”:
1) Demonstrate the technical feasibility that spectrum sensing can be performed as the regulatory domains require, for example the capability to sense signals at threshold levels (e.g. -114dBm) as specified by regulations.

2) Demonstrate the technical feasibility of meeting the 55dBr adjacent channel rejection as specified in the FCC R&O.
3) Note that sensitivity used in 5GHz is -64dBm whereas the threshold specific in the R&O 08-260 is -114dBm for a differential of 50 dB. Please explain the approach that will fill the gap.
DISAGREE: 1), 2) and 3) In section 8.1 we state “The project will adapt to changes in the regulations, as they progress.”  The regulations are evolving.  It is not certain that these requirements will be part of the final regulations, and so should not be included in the 5C. This is an international standard, covering many regulatory domains. IEEE 802.18 has filed a petition for reconsideration regarding the sensing and the adjacent channel requirement, and the responses are still pending.
17.5.5 Economic Feasibility 

Comments on “Known cost factors, reliable data” and “Reasonable cost for performance”:
Adding support for TVWS is not as simple as changing the tuner to make the devices work in the TVWS bands. TVWS operations require additional new functionalities for example spectrum sensing (a high quality RF frontend) as stated above. Please demonstrate the cost factor for operation in the TVWS.

DISAGREE: We have experience, in the cases of 802.11h (5 GHz outdoors) and 802.11y (3.65 GHz) of addressing spectrum sharing in other bands the where the additional bands costs were similar.
Comments from the 802.19 TAG from Steve Shellhammer
Situation #1: The Scope describes TV white space as “unused channels in the TV bands”
Problem: The term “unused” is vague.  It is not clear what it means to be unused.  Is it unused by broadcast TV and wireless microphones?  Is it unused by other TVBD’s?
Solution: Please elaborate on what it means to be “unused”
AGREE: We will remove “(the unused channels in the TV bands).” from the Scope. 
Situation #2: The scope states that the amendment will make “standardized modifications to both the 802.11 physical layers (PHY) …”
Problem: It is unclear whether the amendment will support one or more PHY layers
Solution: Please clarify if the amendment will make changes to one PHY layer or multiple PHY layers.
DISAGREE: It is not one PHY, it is a plurality of the existing PHYs, e.g. rebanded 802.11a and 802.11n.
Situation #3: The Need states that the amendment will utilize the TV white space
Problem: This statement does not describe what is needed.
Solution: Please describe what is the need for this amendment.  For example, is 802.11 running out of spectrum, to meet customer demand?  Does 802.11 need longer range operation?
AGREE: Need statement will be modified to say: “With the global transition to Digital TV (DTV), sub-Gigahertz RF spectrum is becoming available, much of it for unlicensed, license exempt and/or lightly licensed use. This project will make the necessary MAC and PHY changes to enable 802.11 products to take advantage of this additional spectrum with its improved propagation characteristics and improved indoor wall penetration and hence range.” 
Situation #4: The additional notes on Scope says “In the US, this represents a reconsideration of FCC regulations ”
Problem: It is unclear what this explanation means.  Does it mean that the FCC R&O 08-260 must be modified in order for 802.11 to produce this amendment?
Solution: Please explain whether this amendment depends on a specific modification of the FCC R&O?
AGREE: Change the first two sentences to read “TV White Space is defined in the US by the November 2008 FCC Part 15 Subpart H Television Band Devices rules. Ofcom (UK) is in the process of making this Digital Dividend band available, and the EU has conducted a consultation on the TV band.” 
Situation #5: There are no comments in the technical feasibility section of the 5C on deploying a CSMA system with widely different power levels
Problem: It may be difficult for a high-power fixed AP to detect a low-power AP/client for conventional CSMA operation
Solution: Please address the technical feasibility of such a deployment
DISAGREE: This does work in 802.11 today; CSMA is a proven technology.
Situation #6: The explanatory notes section of the PAR makes a specific reference to a reconsideration of the FCC R&0 08-260
Problem: Its not clear to what extent Technical Feasibility depends on the proposed reconsideration of the FCC R&O
Solution: Please clarify to what extent the amendment depends on the reconsideration of the FCC R&O
AGREE: We change the first two sentences of 8.1 to read “TV White Space is defined in the US by the November 2008 FCC Part 15 Subpart H Television Band Devices rules. Ofcom (UK) is in the process of making this Digital Dividend band available, and the EU has conducted a consultation on the TV band.” Reconsideration has been dropped from the notes. 
Comments from Paul Nikolich

1) The proposed 802.11 TV Whitespace PAR contains coexistence language "It is in the best interest of users and the industry to strive for a level of coexistence between wireless systems in the TVWS bands.  WG11 TVWS provides mechanisms for coexistence with other systems.  One approach is a common coexistence mechanism that may be used by other TVWS systems; other approaches are also possible."

2) The proposed 802.22 modified PAR also contains coexistence language "It is in the best interest of users and the industry to strive for a level of coexistence between wireless systems. The IEEE 802.22 WG provides mechanisms for coexistence with other systems in the TVWS band. One approach is a common coexistence mechanism that may be used by other TVWS systems; other approaches are also possible.

3) The proposed 802.19 TV Whitespace Coexistence Mechanisms PAR contains coexistence language

Scope: "The standard specifies mechanisms for coexistence among dissimilar or independently operated TV Band Device (TVBD) networks and dissimilar TV Band Devices." and

Purpose: "The purpose of the standard is to enable the family of IEEE 802 Wireless Standards to most effectively use TV White Space by providing standard coexistence mechanisms among dissimilar or independently operated TVBD networks and dissimilar TVBDs. This standard addresses coexistence for IEEE 802 networks and devices and will also be useful for non IEEE 802 networks and TVBDs."

There is a fair degree of common language in the coexistence language taken from the above 3 draft PARs addressing the TV Whitespace bands.

Since the 3 draft PARs  (dot 19, dot11 and dot22) are being proposed simultaneously the groups haven't had much time to work on coordinating their activities on the draft PAR language.  However it will be useful for EC members to better understand how the groups are thinking about coordinating their coexistence specifications going forward.

I understand the groups have begun general discussion on coordinating their activities--this is good.  I believe any specifics that each of you can provide regarding future coordination mechanisms among the 3 projects would be useful to the EC members

AGREE: The 5 Criteria (17.5.4.1 ) will be modified to say “The working group will create a CA document as part of the WG balloting process.  The WG will maintain liaisons with the other WGs regarding coexistence in the TVWS. IEEE 802.11 will provide WG drafts with CA documents to 802.19 and 802.22 members for review and WG balloting.”

Comment #2

a) you used an old PAR form, -- please put it on the current PAR form

AGREE: We have moved it to the new form.

b) Scope: it refers to '802.11 physical layers'--to me this implies all

802.11 PHYs will be affected, I don't think that is the intent.  I thought the intent would be to develop a new PHY spec, independent of the current PHY specs,  that allows operation in the TV WS bands.

DISAGREE: It is not a new PHY, it is a plurality of the existing PHYs, e.g. rebanded 802.11a and 802.11n.

c) Purpose: I suggest modified wording along the lines of "The purpose of this amendment is to enable the establishment of 802.11 wireless networks operating in the unlicensed TV whitespace bands."

DISAGREE: We don’t agree that the wording change has any affect on the Purpose of the amendment.

d) Need:  Is another aspect of 'need' the fact the existing unlicensed spectrum has become crowded and the TV WS spectrum will accomodate the increasing demand for 802.11 WLAN communications?

AGREE: The Need statement will be changed to say: “With the global transition to Digital TV (DTV), sub-Gigahertz RF spectrum is becoming available, much of it for unlicensed, license exempt and/or lightly licensed use. This project will make the necessary MAC and PHY changes to enable 802.11 products to take advantage of this additional spectrum with its improved propagation characteristics and improved indoor wall penetration and hence range.”

e) Similar Scope:  There are IEEE several projects with similar scope--is there a clear differentiation among them? If yes, please articulate the differentiation?  If no, why should this project be approved as it may cause confusion in the market.

REPLY: None of the approved projects in this band provide for operation of personal/portable or mobile devices as permitted in the FCC R&O. If in the future 802.22 does support personal/portable mode II devices, it will not offer the 802.11 user experience, this refers to 1) maintaining the network architecture of the 802.11 system (e.g. infrastructure Basic Service Set, Extended Service Set, Access Point, Station) and 2) reuse and maintain backward compatibility to 802.11 management plane (e.g. Association, Authentication, Security, Measurement, Capability Exchange, MIB).
f) Additional Notes:  It is asserts 802.11 TV WS provides mechanisms for coexistence with other systems.  What are the 'other systems'?  Should they be identified here?  How does the coexistence work referenced here expected to coordinate with the 802.19 TV WS Coexistence work?

REPLY: LBT mechanisms assure that it will coexist with any device that radiates energy and is heard and detected in the same band as the 802.11 devices. It is too early to say how we will share the band utilizing as yet unspecified 802.19 mechanisms.

Comments from James Gilb

802.11 TVWS

PAR

5.2 The scope is inadequate.  What are the documents that allow operations in the TVWS bands.  Where are they defined?  Does this apply only to US regulations?  What is the target data rate or range?

What problem does the MAC/PHY modifications solve?  Based on this scope, a solution that delivers 1 kb/s at 2 feet would meet the scope.

DISAGREE: We believe our Scope statement captures the degree of detail required.

5.2 Of course the modifications are standardized.  That is why it is called a standard.  Delete "standardized"

AGREE

5.4 The purpose is not adequately defined.  Are all 802.11 wireless networks used?  Aren't these networks already allowed in their bands?

I would guess that the idea is to take one of the many PHYs in the

802.11 standard (not all of which interoperate) and have it operate at a different frequency.  However, this is not stated in the PAR.  If this is true, which PHY will be used to operate in this band?  What problem is going to be solved?  Based on that, there will be range and rate requirements.  Since there are incumbent users in this band, presumably some form of coexistence is required with non-802 wireless systems would necessarily be part of the scope and purpose.

DISAGREE: The Purpose is never defined by range and rate. These details emerge in the process of developing the standard; not in the PAR

5.5 Is the spectrum globally available?  Is is different in different regulatory regimes.  Has it been allocated for license free use in those regions?  What requirements are there to operate in those regions?  The specific regulatory regions should have been identified to show that there is bandwidth available for use and to know the restrictions that there will be on the operation of these systems.

Without that initial information, it is not possible to evaluate the technical feasibility or cost.

DISAGREE: These questions do not relate to 5.5 Need for the project.  Regulations are evolving and we have stated in 8.1 that we will evolve with them.

6.1.a - date is missing, this needs to be filled in.

I don't think this is the correct section from a PAR submittal form.

AGREE: We are moving it to the new form.

8. - Here we see the regulatory reference.  However, the scope here says that the amendment will "adapt to changes in the regulations, as they progress", but that would leave an open-ended requirement and the standard would never be finished.  Instead, list the existing regulations and include any that are completed within x years or by a certain date so that this amendement can be finished on time.  If new regulations appear later, additional amendments can be created to deal with them.

DISAGREE: In our opinion regulations do not belong in a PAR.

If this section is going to be part of the scope, it should be written as if it was going to be part of the standard and hence it would not refer to "WG11 TVWS" but instead would be "this standard"

AGREE

"other approaches are also possible" is a meaningless statement, of course other approaces are possible.  Delete the phrase.

This is not an explanatory note, this needs to be part of the Scope section in the PAR, not as a part of 8.

DISAGREE: This phrase emphasizes that the approach described is merely an example.

5C

17.5.3.a: If the key difference is that this standard would support personal/portable devices, then this should be stated in the Scope and Purpose.  As written, the Scope is not distinct.  If the difference is personal/portable, then the group needs to explain why existing standards are unable to support this capability.

DISAGREE: This is not the key difference

17.5.4.a: Certainly the MAC and PHY are feasible in the bands, but what about accessing the database over the internet?  Is there a feasible method for doing this that is not cost prohibitive?

AGREE There are many well known protocols to support database access.

17.5.5.b: I think that the cost will be reasonable, but the impact to the radio going lower in frequency is much different than adding 4.9 and 5.0 GHz.  For example, passive in the < 900 MHz band are much larger on chip.  Also, the percent bandwidth is significantly larger in these lower bands.  A better comparison would be to compare to TV tuner chips which deal with these issues.

AGREE: We are changing the sentence to say “Similar in cost to that of adding 3650 MHz operation as specified in IEEE 802.11y.”
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