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The following is the final report of the IEEE 802.15 WG on its conditional approval to forward the IEEE 802.15.4a draft 4 to Sponsor Ballot. D4 was a general clean-up of the draft, containing a number of editorial revisions.  This last recirculation, though technically not required since there were not new no votes or voters on the previous recirculation, was conducted to insure everyone was satisfied with the edits.

Results from the third (most recent) recirculation, Letter Ballot 36:

· LB36 closed on 24 August 2006. There were no new "no" votes and we had 5 previous "no" voters change their vote to “yes”.

· The cumulative results from all letter ballots for the 802.15.4 draft standard now stands at 158/19/19 for an affirmation ratio of 89.3%, a response ratio of 83.4%, and an abstention ratio of 9.7%.  

· There were 7 comments received. 6 were editorial and one was a repeat of a previously submitted technical comment by a prior no voter
· D4 will be submitted to Sponsor Ballot without change.
Results from the second recirculation, Letter Ballot 35:

· Letter Ballot 35 closed on Friday, July 14, 2006 at 2300 AoE* (Anywhere on Earth). There were no new "no" votes and we had 5 previous "no" voters change their vote to “yes”.

· The cumulative results were 153/24/19 for an affirmation ratio of 86.4%, a response ratio of 83.4%, and an abstention ratio of 9.7%.  
Comment Resolution Summary:

· Of the 19 remaining “no” voters, 26 comments were rejected and recirculated at least twice.  Annex A lists the comments and reasons for rejection. Of these 13 are unique. The number of no voters remains relatively large because a number of voters stopped participating after the termination of 3a.

Annex A

Note:  Open comments are listed by responder.  LB 33 was for the initial draft, LB34 was for the first revised draft, D2. There were no new technical comments after that on either D3 or D4.

Øyvind Janbu’s Comments

LB33 Comment 531

2450MHz CSS violates PAR. It does not support precision ranging, and it specifies poorer communication range and robustness than 802.15.4-2003. Required sensitivity is -80dBm for CSS and -85dBm for 15.4-2003, and required rejection is 30dB 20MHz away for CSS, and 30dB 10MHz away for 15.4-2003. Furthermore, CSS uses around 3x the RF bandwidth of 15.4-2003. For coexistence reasons, we should not standardize yet another 1Mbps 2450MHz PHY with poorer performance than those already defined in 802.15.1 and 802.11.

With the following remedy:

Remove 2450MHz CSS from standard

BRC Response

Proposed Reject:  Thank you for your comment on this aspect of the 802.15.4a draft standard.  Unfortunately the TG4a ballot resolution committee regrets to inform you that this comment and its suggested remedy are rejected due to the following reasons:

1. The CSS modulation does not violate PAR.

The scope of TG4a’s PAR is as follows: 

This project will define an alternative PHY clause for a data communication standard with precision ranging, extended range, enhanced robustness and mobility amendment to standard 802.15.4

This draft amendment does indeed define an alternative PHY clause for a data communication standard with precision ranging, extended range, enhanced robustness and mobility amendment to standard 802.15.4.  The two modulation methods; UWB and CSS are appropriate given the global regulatory environment and other aspects of the RF environment.  These methods are complementary and together; fulfill the goals of this amendment
2. CSS exhibits performance critical to those applications requiring very low energy consumption with high robustness and extended range:

· The wider RF bandwidth provides extra immunity against multipath fading

· CSS link margin is higher than DSSS for the same data rate

· CSS is more tolerant of Doppler shifts and therefore allows for higher mobility applications

3. We do agree with your comment concerning the poorer communication ranged due to its reduced sensitivity with respect to the 2450 DSSS sensitivity.  The new required sensitivity for 1 Mb/s CSS is -85 dBm which is the same as the 2450 DSSS albeit at DSSS’s lower data rate.  We believe that this change is appropriate to enhance range in an environment with bursty interference (due to its shorter packet durations).  For AWGN environments CSS’s optional 250 kb/s data rate will provide much longer range due to its increased sensitivity.

Mike Kelly comments:

LB33 Comment 574

There is no reference to the ECMA-368 specification for UWB and how this technology in its many forms is going to interoperate.

With the suggested remedy:

This spec needs to address interoperability with other UWB standards.

BRC Response:

PROPOSED REJECT: Proposed reject:  it is out of scope for this project to be interoperable with other standards.  If the author meant "coexistence" however, that is one of the intents of this project.  As an example 802.15.1 does not interoperate with 802.15.4 nor with 802.11b but they all coexist.  This standard has realigned the band plan to enhance coexistence with ECMA 368.

Joseph Reddy’s comments

LB33 Comment 704

'It is my understanding that the CSS PHY layer specified in subclause 6.5a is in violation of the 802.15.4a PAR (15-04-0048-01-004a).Point 12 from the PAR states that: "This project will define an alternative PHY clause for a data communication standard with precision ranging, extended range, enhanced robustness and mobility amendment to standard 802.15.4 (18a)."Point 13 from the PAR states that: "To satisfy an evolutionary set of industrial and consumer requirements for WPAN communications (18a), the precision ranging capability will be accurate to one meter or better, and the communication range, robustness and mobility improved over 802.15.4-2003."* The CSS PHY does not provide ranging (subclause 5.4.7).  * The CSS PHY does not provide extended range over 802.15.4-2003 (subclause 6.5a.5.3 states that the sensitivity shall be -80 dBm or better, which is 5 dB poorer than the 802.15.4-2003 2.4 GHz PHY.)* The CSS PHY does not provide enhanced robustness over 802.15.4-2003 (the jamming resistance in subclause 6.5a.5.4 is no better than the requirements in 802.15.4-2003 at the same channel spacing.)* The CSS PHY does not provide enhanced mobility over 802.15.4-2003 in any way.
With the following remedy:

Remove the CSS PHY (subclause 6.5a) from 802.15.4a.

BRC Response

Proposed Reject:

Thank you for your comment on this aspect of the 802.15.4a draft standard.  Unfortunately the TG4a ballot resolution committee regrets to inform you that this comment and its suggested remedy are rejected due to the following reasons:

1. The CSS modulation does not need to support precision ranging

The scope of TG4a’s PAR is as follows: 

This project will define an alternative PHY clause for a data communication standard with precision ranging, extended range, enhanced robustness and mobility amendment to standard 802.15.4

The two modulation methods presented in this draft amendment; UWB and CSS are appropriate given the global regulatory environment and are complementary; together they fulfill the goals expressed in this PAR
2. CSS exhibits high robustness, extended range, and enhanced mobility:

While LB33 used the same values from 802.15.4 to allow for less rigorous implementations it has been revised to use the same RF assumptions as used in 802.15.4.

· The wider RF bandwidth provides extra immunity against multipath fading than narrower bandwidth modulations

· CSS link margin is higher than DSSS for the same data rate ( -91 dBm sensitivity for 250 kb/s using the same NF assumption used in 15.4 is now mandated)

· CSS is more tolerant of Doppler shifts and therefore allows for higher mobility applications

Sorin Goldenberg’s Comment

LB33 Comment 474

“'I do not believe in a standard that has two non interoperable modes in the same standard. It confuses the end consumer.”

With the following remedy:

“'The group should decide which of the  2.4 GHz or UWB phys better meets the PAR, and choose one mode.”

BRC Response

Proposed Reject: Thank you for your comment on this aspect of the 802.15.4a draft standard.  Unfortunately the TG4a ballot resolution committee regrets to inform you that this comment and its suggested remedy are rejected due to the following reasons:

1. The different modes and frequency bands are required to fulfill a wide diversity in global regulations and user requirements.

2. There need be no consumer confusion with different frequency bands or non-interoperable modulations.  To illustrate this point many standards are very successful with multiple modes and bands; including 802.11, 802.16, and the many cellular telephone standards.  While vendors may choose to incorporate multiple modes in their products the standard should not compel them to do so.  

Gadi Shor’s Comments

LB33 Comment 842

 “The standard describe two completely different non-interoperable modes and three different frequency bands. This defeats the purpose of a standard, confuses manufactures and end-users.”
With the following remedy: “The group should decide which of the three options meets the PAR and choose one option.”

BRC Response

Proposed Reject:  Thank you for your comment on this aspect of the 802.15.4a draft standard.  Unfortunately the TG4a ballot resolution committee regrets to inform you that this comment and its suggested remedy are rejected due to the following reasons:

1. The different modes and frequency bands are required to fulfill a wide diversity in global regulations and user requirements.

2. There need be no manufacture or consumer confusion with different frequency bands or non-interoperable modulations.  To illustrate this point many standards are very successful with multiple modes and bands; including 802.11, 802.16, and the many cellular telephone standards.  While vendors may choose to incorporate multiple modes in their products the standard should not compel them to do so.  

LB 33 Comment 843

“The standard define many high data rates for the UWB PHY that are beyond the scope of the PAR.”

With the following remedy:

“Remove the high data rate modes from the standard.”

BRC Response

Proposed Reject:  Thank you for your comment on this aspect of the 802.15.4a draft standard.  Unfortunately the TG4a ballot resolution committee regrets to inform you that this comment and its suggested remedy are rejected due to the following reasons:

1. The optional data rates are not beyond the scope of the PAR since the scope of TG4a’s PAR is as follows: 

This project will define an alternative PHY clause for a data communication standard with precision ranging, extended range, enhanced robustness and mobility amendment to standard 802.15.4

2. The data rates are optional and do not add to complexity or cost if the implementer does not include them.

3. There is solid technical justification for these optional high data rates:

a. By reducing the data packet duration, higher data rates allow the user to reduce interference, enhance coexistence, and reduce energy consumption.  

LB33 Comment 844

“The standard uses a modulation scheme that does not allow low power implementation as requested by the PAR.”

With the following remedy:

“Select a modulation scheme that will allow low power implementation. As an example a low rate pulse based scheme will improve the power consumption.”

BRC Response

Proposed Reject:  Thank you for your comment on this aspect of the 802.15.4a draft standard.  The TG4a ballot resolution committee accepts in principle your suggested remedy however does not see justifications to drop either UWB-IR or CSS; finding that:

1. The different modes and frequency bands are required to fulfill a wide diversity in global regulations.  UWB is only approved in North America at this time while the 2450 ISM band allows short range devices to be globally deployed.

2. The user requirements are diverse and neither CSS nor UWB can best fulfill all of them.  Many users need precision ranging and are ideally suited for UWB.  Other users need extended range and ideally suited for CSS.  Still other users need to deploy their systems outdoors and find that current regulations do not allow fixed UWB infrastructure to be deployed outdoors.

3. The draft amendment does conform to the PAR by specifying UWB-IR and CSS which can be implemented in a low energy consumption fashion as has been evidenced by technical submissions.

4. We agree with your assessment that lower pulse repetition rates are helpful to low power consumption receivers and TG4a has spent a significant effort to support low pulse repetition rates.  However, we are caught in a trade off between pulse repetition rate and peak pulse amplitude and what amplitudes can be easily generated using small geometry CMOS.  After much struggling with this trade-off, we believe that we have made a balanced trade-off.

James Taylor’s Comments

LB33 Comment 849

“'The draft contains several different modulation schemes and operating frequencies introducing from the initial versions of the standard non-interoperable implementations with the same IEEE standard name. The need for such a variety of PHY's is not adequately justified. The PAR emphasizes low power, low data rate and the draft seems to have failed to stay in line with the intent of the PAR.”

With the following remedy:

“'The draft should be simplified to preferably one frequency band and modulation scheme or if that is not possible a full justification of why multiple PHYs are required to meet the requirements of the PAR should be detailed in the standard.”

BRC Response

Proposed Reject:  Thank you for your comment on this aspect of the 802.15.4a draft standard.  The TG4a ballot resolution committee accepts in principle the latter clause of your suggested remedy but rejects the first due to the following reasons:

1. The different modes and frequency bands are required to fulfill a wide diversity in global regulations and user requirements.

2. The draft amendment does conform to the PAR by specifying UWB-IR and CSS which can be implemented in low cost, low energy consumption products.

The BRC agrees to your suggested remedy that a justification of why multiple PHYs are required to meet the requirements of the PAR should be detailed in section 5 of the draft amendment and has done so in the revised draft.

Jim Lansford’s comments

LB33 Comment 581

“Higher data rate options are described that beyond the scope of the PAR.”

With the following remedy:

“'Eliminate the higher data rate modes.”

BRC Response

Proposed Reject:  Thank you for your comment on this aspect of the 802.15.4a draft standard.  Unfortunately the TG4a ballot resolution committee regrets to inform you that this comment and its suggested remedy are rejected due to the following reasons:

1. The optional data rates are not beyond the scope of the PAR since the scope of TG4a’s PAR is as follows: 

This project will define an alternative PHY clause for a data communication standard with precision ranging, extended range, enhanced robustness and mobility amendment to standard 802.15.4

2. The data rates are optional and do not add to complexity or cost if the implementer does not include them.

3. There is solid technical justification for these optional high data rates:

a. By reducing the data packet duration, higher data rates allow the user to reduce interference, enhance coexistence, and reduce energy consumption.  

Alireza Seyedi’s Comments

LB33 Comment 778

 “High rate modes that are not required by PAR are included. This will lead to unnecessary complexity and increased power consumption and cost.”

With the following remedy:

“Remove the high rate modes.”
BRC Response

Proposed Reject:  Thank you for your comment on this aspect of the 802.15.4a draft standard.  Unfortunately the TG4a ballot resolution committee regrets to inform you that this comment and its suggested remedy are rejected due to the following reasons:

1. The optional data rates are not beyond the scope of the PAR since the scope of TG4a’s PAR is as follows: 

i. This project will define an alternative PHY clause for a data communication standard with precision ranging, extended range, enhanced robustness and mobility amendment to standard 802.15.4

2. The data rates are optional and do not add to complexity or cost if the implementer does not include them.

3. There is solid technical justification for these optional high data rates:

a. By reducing the data packet duration, higher data rates allow the user to reduce interference, enhance coexistence, and reduce energy consumption.  

Roberto Aiello’s Comment’s

LB33 Comment 894

 “The optional higher data rates are inconsistent with the requirements for target applications mentioned in the PAR.”

With the following remedy:

“'Maintain the mandatory data rates 0.842, 0.864, 0.768Mbps and optional data rates 0.105, 0.108, 0.096Mbps mentioned in Table 39a.   Remove all other data rates.”

BRC Response

Proposed Reject:  Thank you for your comment on this aspect of the 802.15.4a draft standard.  Unfortunately the TG4a ballot resolution committee regrets to inform you that this comment and its suggested remedy are rejected due to the following reasons:

1. The optional data rates are not beyond the scope of the PAR since the scope of TG4a’s PAR is as follows: 

· This project will define an alternative PHY clause for a data communication standard with precision ranging, extended range, enhanced robustness and mobility amendment to standard 802.15.4

2. The data rates are optional and do not add to complexity or cost if the implementer does not include them.

3. There is solid technical justification for these optional higher data rates:

a. By reducing the data packet duration, higher data rates allow the user to reduce interference, enhance coexistence, and reduce energy consumption.  

Roberto Aiello followed with the following response:

“The group’s rebuttal is not acceptable to me for the following reasons:

· The fact that one parameter doesn’t violate the PAR doesn’t necessarily mean that one should include that parameter in the specs. The PAR says nothing about enhanced bit rate.

· Higher data rates will add complexity or cost, as the group’s response 2 implicitly states. The fact that they are optional is not related.”

Roberto’s final comment was attached to his continued no vote for LB36: 
· The optional higher data rates are inconsistent with the requirements for target applications mentioned in the PAR.  The committee never addressed my concern except to explain again why they think they need “high data rates” for a standard that “defines the protocol and compatible interconnection for data communication devices using low data rate..”  My suggested remedy was: “Maintain the mandatory data rates 0.842, 0.864, 0.768Mbps and optional data rates 0.105, 0.108, 0.096Mbps mentioned in Table 39a.  Remove all other data rates”.  

· A contribution was made (Analysis of Effective Data Rates for the UWB PHY, IEEE P802. 15-06-0357-00-004a) that computes the effective data rates for different nominal rates.  Based on that contribution and in the spirit of compromise, I am willing to accept that the specification maintains all data rates lower than 6.81Mb/s.

BRC Response

Proposed Reject:  Again we sincerely thank you for your review of this draft and your comment on this aspect of the 802.15.4a draft standard.  The TG4a ballot resolution committee has repeatedly explained its position on these data rates and therefore cannot agree to the change that you suggest.  The purpose of the higher data rates is not to increase the throughput (as mentioned in the contribution that you referenced) rather it is to decrease the data packet duration allowing the user to reduce interference, enhance coexistence, and reduce energy consumption which are key to this amendment’s purpose.
Haim Kupershmidt’s Comments

There is no plan for coexistence with an existing worldwide UWB standard, ECMA-0368 
With the Suggested Remedy:
1. The Center Frequencies and Bandwidth of the channels (see Table 1b UWB PHY channel frequencies, pg. 10) should match the Center Frequencies and Bandwidth of ECMA-0368 in order to minimize interference.

2. A 15.4.A device may use Channel number 4. only after scanning the frequency for ECMA-0368 devices. If such devices are detected - channel 4 shall not be used. Moreover, a device that already uses Channel number 4 shall periodically scan the frequency for ECMA-0368 devices - if such devices are detected, the 15.4.A devices needs to switch to a different channel.

BRC Response

Proposed Reject:  The TG4a BRC has rejected your suggested remedy since your remedy assumes that priority should always be given to an ECMA-0368 device regardless of the applications running on ECMA-0368 and IEEE 802.15.4a.  This assumption of priority would cause issues with the users of 802.15.4a devices that are being used for such applications as safety alarms and critical sensors.  Priorities should be determined by the application layer, not by the MAC layer.

Colin Lanzl’s Comments

LB34 Comment 42
Colin Lanzl wrote:


This comment is really more of a whine.  As a task group and a working group for a wireless standard, we have an obligation to consider the impact of our proposed standards on more than just 802 systems.  In particular, the UWB activities within 802.15 have generated quite a bit of interest over the multiple years of the duration of 802.15 UWB work.  I am aware of the existence of several 

With the following remedy:
Either include publicly available UWB coexistence data in our CA or tell Colin to stop whining.

The BRC’s response was:

PROPOSED REJECT:  The BRC agrees that there are published reports on the coexistence issues with UWB and other systems; but the validity of these reports is not known.  Rather than to decide which reports are valid and cite such reports, the TG4a has instead reported on its analysis into the coexistence of the proposed 802.15.4a devices with 802.16, ECMA 0368, 802.22, and other devices.

Bart Van Pouck’s Comments

LB34 Comment 109

Though the technical solution (resulted in a phy mode that has only the capability of 1 pulse (burst) per bit. This excludes required flexibility to adapt the phy behaviour in function of the channel conditions.

With the suggested remedy:

Proposed solution: allow multiple pulse (burst) per bit.

The BRC’s response was:


PROPOSED REJECT:  Mandatory modes all have multiple pulses per burst.  
The low data rate mode partially fulfills this request by increasing the symbol duration by a factor of 8.  Inclusion of the suggested low PRF mode would be inconsistent with the mandatory operating requirements.

Ed Callaway’s Comments

LB33 Comment 157
1) "three" should be changed to "five" in the first line.
2) "CCA Mode 5: UWB Preamble-only sense. The CCA shall “listen” for a preamble as specified in section 6.8a for period not shorter than the maximum packet size along with [I assume the word "plus" was meant here] the maximum period for 
Suggested Remedy

Delete mode 5.

BRC Response
PROPOSED REJECT. (a) accept, (b) proposed reject: since there is no periodic signature in the mandatory UWB modulation, this mechanism is the only CCA other than ALOHA.  It is agreed that a CCA for this length of time was not intended with the original CSMA and that it will not provide for the efficient use of bandwidth as does CCA modes 1, 2, 3, or 6; but it does provide a mechanism to avoid ALOHA's degradation.

Dani Raphaeli’s comments

LB34 Comment 75

In continuation to my lb33 comment on multiple of Phys, which was not resolved: CSS phy - see 6.5a:  what advantage does it bring over 15.4? The claims of improved resistance to interference have not been ever substantiated. It doesn't meet the PAR.
Suggested Remedy

Remove this mode.

BRC Response

PROPOSED REJECT Performance comparison results have been presented in 6/116r1 during the Denver session. In this document the theoretical performance of CSS over the AWGN channel is compared with DSSS over the AWGN channel. Furthermore, in the referenced document simulations of CSS over a multipath channel have been compared with simulations of DSSS over the same multipath channel. In the AWGN case CSS shows better, in the multipath case significant better performance. 

The scope for 15.4a reads: "This project will define an alternative PHY clause for a data communication standard with precision ranging, extended range, enhanced robustness and mobility amendment to standard 802.15.4"
This draft amendment does indeed define an alternative PHY clause for a data communication standard with precision ranging, extended range, enhanced robustness and mobility amendment to standard 802.15.4. The two modulation methods: UWB and CSS are appropriate given the global regulatory environment and the other aspects of the RF environment. These methods are complementary and together fulfill the goals of this amendment.
LB34 Comment 79
The solution for Low data rate is still not satisfactory:  a)  Still the Beacon is transmitted in the mandatory rate (which is  0.8Mbps), thus there is no point to have a lower rate option  b)  The total capacity of this network, when operating in low data rate, is  extremely low - only a few tens of Kbps !

Suggested Remedy
In this point of time the low-rate mode will be deleted, but we shall create a new task group to design a good low rate option.

BRC Response
PROPOSED REJECT:

1. Yes, the beacons are at the mandatory rate. Therefore, we use the low data rate for peer to peer links.

2. Yes, the low data rate is not intended to achieve high throughput.

However, the low data rate is still useful for closing difficult links.

LB34 Comment 80

In continuation to my lb33 comment on multiple of Phys, which was not resolved: remove the 27MHz option? The reason is that this mode will not give any advantage as its real throughput after considering Phy and Mac overheads, will be only few MHz. It seems that anyway, the throughput at 27Mbps will not be that higher over using 6.8Mbps.

Suggested Remedy
Remove the 27Mbps option.

BRC Response
PROPOSED REJECT: The intent of the higher raw data rate is not to increase throughput but to decrease packet duration when shorter distances allow it. By having a specification for higher data rates as options, implementers who choose to implement will interoperate with others.

Higher data rates will improve coexistence, allow more devices to share the same channel, and allow adaptation to regulatory requirements that limit the duty cycle. It will also allow lower power consumption.

LB34 Comment 82

In continuation to my lb33 comment on that the design is not oriented to low-cost implementation: Low rate Coherent operation requires a very accurate oscillator (we estimate <2.5ppm) for integration over the symbol's duration. Non-coherent operation will have poor performance and cannot be considered as an option.
Suggested Remedy

Remove the low-rate mode or present a better design

BRC Response

PROPOSED REJECT:

1. A high accuracy Xtal is not required for demodulation because a tracking loop will be correcting for Xtal offsets by the time we are demodulating. In addition we recognize that acquisition is harder.

2. In point number 1 there was a tracking loop and so we completely agree that the non-coherent radio will not effectively use this mode.

LB34 Comment 83

In continuation to my lb33 comment on that the design is not oriented to low-cost implementation: A non-coherent demodulation will have poor performance, which does not meet the PAR (the range must be better than that of 15.4). Therefore, this is not an option for low-cost devices.

Suggested Remedy

Find a mode that allows low cost devices to meet the PAR.
BRC Response

PROPOSED REJECT The PAR does not mandate that every aspect of every mode of the standard must meet all aspects of the PAR.  Specifically for the case of non coherent operation we are aware that we are trading off performance for cost.
LB34 Comment 84

The mandatory UWB band in the low-frequency region - 4,492MHz - is too close to the WLAN UNII band 

(from 5.1GHz), thus a complex  filter will be needed for coexistence. This will not allow building low cost devices. The regulatory case of changing the default mode is not so strong.

Suggested Remedy

Change the mandatory band back to 3.99 GHz.

BRC Response
PROPOSED REJECT: We agree that some of the aspects of your concern are true, but the compelling reason for this band is its global use without DAA.

LB34 Comment 85

SOP of even 2 networks in the same frequency separated by using different code is not proven to work - the separation given by the different code is not sufficient.

Suggested Remedy
Remove the option of SOP using different codes; the SOP will only be different frequencies.

BRC Response

Proposed Reject:  Even though the isolation derived by different codes is not exceptional, it is still significant enough to enable the use of SOPs with some spatial separation.

LB34 Comment 87

This is my LB33 comment, no response at all was given in the excel file 15-06-0030-06-004a-letter-ballot-comments.xls, so I put it here again. One of the subjects - multitude of modes, has been improved in the revised draft, but still not sufficiently. Others did not.   The main reasons for my vote are: The standard draft is far from being mature:  - It includes several Phys - It has large number

Suggested Remedy
I believe that the standard is not mature for approval. Some further work is needed to (1) reduce the number of parameters, reduce the number of modes.   Referring to 6.8.a.2 (table 1): there are six mandatory modes and another three optional modes for preamble. There are two mandatory PRFs.  Referring to 6.8.a.1: The range of data rates is too wide (0.1MHz to 29MHz), leading to

BRC Response
PROPOSED REJECT: D2 addresses aspects of your comment. Please refer to D2 for the additional scan text.

James Gilb’s Comments (all comments from LB33)

Comment 413


It seems that s^m(t) should be zero outside of the chirps, but that isn't reflected in the equation.

SuggestedRemedy

Change the equation to show that s^m(t) is zero outside of the chirp.

Response

PROPOSED REJECT.  TG4a ballot resolution committee thinks that s^m(t) is properly defined. Please note that the windowing function is zero outside of the subchirp time interval. Nevertheless we agree that some informative text might be helpful.

Comment 459


CCA doesn't listen for the maximum packet size, rather it listens only long enough to guarantee that it could have found 8 preamble symbols.

SuggestedRemedy

Change the text to reflect the correct duration for the CCA period.

Response

PROPOSED REJECT. Proposed reject; the maximum packet size is the guaranteed duration that would allow reception of the preamble should a valid packet had been sent.

Comment 463


This draft was not even close to being ready for balloting.

SuggestedRemedy

Don't do a recirculation.  Fix the mistakes, add the missing text and start a new ballot cycle.

Response

PROPOSED REJECT.   The Committee has revised and/or completed the appropriate sections of the draft standard.
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