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Abstract

802.11 HTSG has prepared a proposed PAR and 5 criteria response that proposes the creation of 802.11n.

All Comments received from 802 ExCom Members by Tuesday, July 22, 2003 at 5 pm are all addressed in this document.

This document lists an excerpt of the text the comment refers to, the comment verbatim, and the response to the question or explaination/rebuttal of the statement provided.

All Comments were submitted from 802.15 WG.  No Other comments were received.

This document was presented for 802.11 WG affirmation, and then submitted to 802 ExCom Members.

Comment #1

a. Excerpted Text:

Clause 12: 

The scope of this project is to define an amendment that shall define standardized modifications to both the 802.11 physical layers (PHY) and the 802.11 Medium Access Control Layer (MAC) so that modes of operation can be enabled that are capable of much higher throughputs, with a maximum throughput of at least 100Mbps, as measured at the MAC data service access point (SAP).

b. Comment Received: 

Use of 100Mbps is inconsistent in this document. Is this a minmum, maximum, or target?

c. HTSG Response/resolution:

The PAR document refers to 100Mbps in the following places (italics used here for clarity):



A.
Section 12, Scope: 

The scope of this project is to define an amendment that shall define standardized modifications to both the 802.11 physical layers (PHY) and the 802.11 Medium Access Control Layer (MAC) so that modes of operation can be enabled that are capable of much higher throughputs, with a maximum throughput of at least 100Mbps, as measured at the MAC data service access point (SAP).



B.
Section 18, Additional Explanatory Notes:

Existing 802.11 standards are typically designated by their peak physical data rates. For example, 802.11a has a peak data rate of 54Mbps. This amendment  has chosen to use a performance metric of throughput  measured at the MAC data SAP.  This amendment seeks to improve the peak throughput to at least 100Mbps, measured at the MAC data SAP. Depending on the scenario, this represents an improvement of at least 4 times the throughput obtainable using existing 802.11 systems. 



C.
Section 18, Additional Explanatory Notes, Footnote to Throughput entry of example evaluation metrics table for important aspects of usage models:

It is intended that throughput will be a primary comparison metric, and at least 100Mbps is the mandatory minimum throughput for the highest throughput mode. It is anticipated that the amended standard will contain a family of related modes, with different throughputs.  It is anticipated that some of these modes will have throughputs that are substantially below 100Mbps, but that are still substantially higher, given similar operating conditions, than any modes in the existing 802.11 standard.

After careful review of these paragraphs, the study group concludes that the text is unambiguous: the usage of the words maximum, peak and highest is clear.  

67-0-3

Comment #2

a. Excerpted Text:

Clause 18 Explainatory Notes: paragraph 1

The scope of the MAC and PHY enhancements assume a baseline specification defined by 802.11 and its amendments and anticipated amendments a, b, d, e, g, h, i and j. The enhancements shall be to support higher throughput. The amendment shall not redefine mechanisms in the baseline that do not pertain to higher throughput. 

b. Comment Received: 

This could mean that the entire standard is changed. Is this more that an amendment?

c. HTSG Response/resolution:

It is not the intent of this PAR to allow the entire 802.11 standard to be changed.  The PAR calls for an amendment, any changes “more than an amendment” will be out of scope.  The text of Item 12 restricts changes made under the 802.11n PAR to be modifications of the baseline 802.11 as defined, and the changes only “pertain to higher throughput”, thereby excluding all modifications that do not increase the throughput.
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Comment #3

a. Excerpted Text:

Clause 18: paragraph 2 

Some of the modes of operation defined in the HT amendment shall be backwards compatible and interoperable with 802.11a and/or 802.11g. 

b. Comment Received: 

The intent of this should be better defined 

How significant is the scope allowed to be?

c. HTSG Response/resolution:

The intent is to ensure that the HT modes will be extensions of the 802.11 standard and include one or more modes that are backwards compatible and interoperable with .11a and/or .11g.  The sentence quoted in the comment imposes an extra condition over and above those in section 12 (Scope) that further defines the scope.
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Comment #4
a. Excerpted Text:

Clause 18: paragraph 3

In order to make efficient use of scarce spectral resources in unlicensed bands, the highest throughput mode defined by the HT amendment shall achieve a spectral efficiency of at least 3 bits per second per Hertz for the PSDU.

b. Comment Received: 

The above paragraph should be removed since it describes a technical solution, not a goal for the TG. In its place must be a statement about coexisting with existing 802.15 standards.

c. HTSG Response/resolution:

While the requirement of 3 bits per second per Hertz for the PSDU does “describe” and places a technical requirement on the amendment, the spectral efficiency requirement itself does not define the final technical solution.  The spectral efficiency requirement is not alone in this sense as there are other technical requirements such as the 100 Mbps of throughput that also describes the technical solution and places a technical requirement on the amendment.  The spectral efficiency requirement has been added to insure that 802.11n maintains a distinct identity.  The spectral efficiency requirement has been adopted to insure that overall network efficiency maintains high when there are multiple channels used.  This requirement also insures that 802.11n continues on the path of increased spectral efficiency that has occurred with previous 802.11 amendments such as 802.11-1997 DSSS (1/25 = 0.04 b/s/Hz), 802.11b (11/25 =  0.44 b/s/Hz), 802.11g (54/25 = 2.16 b/s/Hz) and 802.11a (54/20 = 2.7 b/s/Hz).  

In response to the issue of coexistence with 802.15, please see the response to comment #5.
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Comment #5

a. Excerpted Text:

Clause 18: paragraph last

The impact of an HT device on the operation of a legacy network shall be comparable to that of any other legacy device identified in the baseline defined above.

b. Comment Received: 

Is this a part of item 4 or a statement about coexistence? Regardless, there should be an explicit statement about coexistence in this PAR.

c. HTSG Response/resolution:

The purpose of this statement is to ensure fairness (a strong form of coexistence) when operating in the presence of existing 802.11 products. The SG is already engaged with and the TG would expect to continue working with the 802.19 TAG, in order to define coexistence usage models to be considered during the evaluation of proposals.  This process is expected to be similar to the process now underway in 802.15.3a and is likely to re-use the appropriate coexistence usage models from that work during the TG phase.  

Furthermore, mechanisms defined by or derived from 802.15.2 are likely to be effective in managing the coexistence between 802.15.1 and a HT device.

It is not appropriate to define additional specific coexistence requirements in the PAR as these are the result of work performed with 802.19 during the task group phase.
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Comment #6
a. Excerpted Text:

5C: 6.2 Compatibility

Compatibility with IEEE 802 requirements will result from keeping the MAC SAP interface the same as for the existing 802.11 standard. The proposed amendment shall introduce no 802.1 architectural changes. The MAC SAP definition shall not be altered ensuring that all LLC and MAC interfaces are compatible to and in conformance with the IEEE 802.1 Architecture, Management and Internetworking standards. New managed objects shall be defined as necessary in a format and structure consistent with existing 802.11 managed objects.

b. Comment Received: 

This language describes a revision, not an amendment. There is no requirement here for compatibility with the existing 802.11 MAC.

c. HTSG Response/resolution:

Regarding the first point: the scope of the PAR is explicitly for an amendment. 

The text in section 18 of the PAR reads:

"The scope of the MAC and PHY enhancements assume a baseline specification defined by 802.11 and its amendments and anticipated amendments a, b, d, e, g, h, i and j. The enhancements shall be to support higher throughput. The amendment shall not redefine mechanisms in the baseline that do not pertain to higher throughput. "
This language provides compatibility with the existing 802.11 MAC.  This amendment enhances the 802.11 standard.

Regarding the second point: the text for 6.2 states:

"IEEE 802 defines a family of standards. All standards shall be in conformance with the IEEE 802.1 Architecture, Management and Interworking documents as follows: 802. Overview and Architecture, 802.1D, 802.1Q and parts of 802.1f. If any variances in conformance emerge, they shall be thoroughly disclosed and reviewed with 802. Each standard in the IEEE 802 family of standards shall include a definition of managed objects, which are compatible with systems management standards"

The text requires a statement of conformance with the 802.1 Architecture.  In the case of an 802 MAC, this requires that the behavior of the MAC at its exposed interfaces meets that architecture.  For the 802.11 MAC, this places a requirement on the MAC SAP.  The statement in the 5C says: "The MAC SAP definition shall not be altered" thereby providing compatibility with the existing 802.11 MAC exposed interface and satisfying the requirements of this section.
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Comment #7
a. Excerpted Text:

5C: 6.3 Distict Identity

This project will result in a wireless LAN with higher throughput than provided by 802.11a, 802.11b and 802.11g. The goal is to increase the overall system throughput by considering both PHY and MAC layer enhancements.  

IEEE P802.15 study group SG3a intends to support higher physical data rates than those currently defined by P802.15 task group 3, and similar to those targeted by this proposal. However, the applications of 802.11 and 802.15 are different. 802.15 defines standards for short-range wireless personal area networks, 802.11 defines standards for relatively longer-range wireless local area networks.

The different requirements of each group may result in different standards that satisfy the purpose and scope defined in each project’s PAR.

b. Comment Received: 

This phrase (paragraph 2) is not precise.  It is not clear what the target range is and how it differs from 802.11 or 802.15 definitions, please clarify. By definition range limitiation is not inherent to 802.15.  The fundamental difference between 802.11 and 802.15 is topology.  

Range seems to be the only differentiator, and that is not a valid distinction.

c. HTSG Response/resolution:

The range of a wireless LANs typically extends from tens to hundreds of meters.  The target range is implied by the definition of an 802.11 wireless LAN.   The current range of 802.11 wireless LANs are relatively larger compared to a WPAN.  According to http://grouper.ieee.org/groups/802/15/pub/WPAN-FAQ.htm, the FAQ of 802.15, limited range is an inherent aspect of 802.15’s scope: it defines a network in a personal operating space, “…the space about a person that typically extends up to 10 meters in all directions and envelops the person,” This has thus always been the fundamental difference between a WPAN and  WLAN.   In the Charter for 802.15 it states (http://grouper.ieee.org/groups/802/15/pub/1999/Jul99/99036r0P802-15_WG-Charter-Mission-Gameplan-Timeline.ppt ) “The IEEE P802.15 WPAN Working Group is chartered with developing Personal Area Network standards for short distance wireless networks.” 
The fact that WPANs may use a different topology is incidental; WPANs for 802.15 were originally envisioned, in fact as “802.11 MAC lite”; See

http://grouper.ieee.org/groups/802/15/pub/1998/Nov98/83617S_WPAN-Open-Session-Nov98.ppt  for example.
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