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In support of IEEE 802.15 WG request’s for conditional approval to forward the IEEE 802.15.4 draft standard to Sponsor Ballot (as per LMSC rules that are included in Annex A) the chair of the 802.15.4 task group has compiled the following information.
Required Information as stated by clause 20 of 802 LMSC P&P
· Date the ballot closed:
· Letter Ballot 35 closed on Friday, July 14, 2006 at 2300 AoE* (Anywhere on Earth)
· Vote tally including Approve, Disapprove and Abstain votes

· LB35 closed with 43/6/4 for an affirmation ratio of 87.8%.  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 153/24/19 for an affirmation ratio of 86.4%, a response ratio of 83.4%, and an abstention ratio of 9.7%.  

· Comments that support the remaining disapprove votes and Working Group responses.
· These comments are included in Annex B
· Schedule for recirculation ballot and resolution meeting. 

· TG4a has scheduled a fifteen (15) day recirculation of the revised draft to start on 31 July 2006 and close on 15 August 2006

· Since there were no new “no” votes nor new technical comments attached to any “no” votes TG4a does not anticipate the need for a resolution meeting.
Annex A
IEEE 802 LMSC P&P
20. Procedure for Conditional Approval to Forward a Draft Standard 
This procedure is to be used when approval to forward a draft standard to LMSC letter ballot or to RevCom is conditional on successful completion of a Working Group or LMSC recirculation ballot, respectively. 

Seeking conditional approval is only appropriate when ballot resolution efforts have been substantially completed and the approval ratio is sufficient. 

The conditional approval expires at the opening of the next plenary. 

Agenda Items and motions requesting conditional approval to forward when the prior ballot has closed shall be accompanied by:

· Date the ballot closed

· Vote tally including Approve, Disapprove and Abstain votes

· Comments that support the remaining disapprove votes and Working Group responses.

· Schedule for recirculation ballot and resolution meeting. 

Where a voter has accepted some comment resolutions and rejected others, only the comments of which the voter has not accepted resolution should be presented. 

When conditional forwarding to LMSC ballot has been approved, the conditions shall be met before initiating LMSC ballot. When conditional forwarding to RevCom has been approved by the EC, the submittal may be forwarded to RevCom before the conditions have been fulfilled in order to meet the submittal requirements for the next RevCom meeting. However, the submittal shall be withdrawn from the RevCom agenda if the conditions have not been met one week before the RevCom meeting. 

Conditions:

a. Recirculation ballot is completed. Generally, the recirculation ballot and resolution should occur in accordance with the schedule presented at the time of conditional approval.

b. After resolution of the recirculation ballot is completed, the approval percentage is at least 75% and there are no new DISAPPROVE votes.

c. No technical changes, as determined by the Working Group Chair, were made as a result of the recirculation ballot.

d. No new valid DISAPPROVE comments on new issues that are not resolved to the satisfaction of the submitter from existing DISAPPROVE voters.

e. If the Working Group Chair determines that there is a new invalid DISAPPROVE comment or vote, the Working Group Chair shall promptly provide details to the EC.

f. The Working Group Chair shall immediately report the results of the ballot to the EC including: the date the ballot closed, vote tally and comments associated with any remaining disapproves (valid and invalid), the Working Group responses and the rationale for ruling any vote invalid.

Annex B
Note:  Open comments are listed by responder.  LB 33 was for the first draft, LB34 was for the first revised draft, and LB35 was for the second revision of the draft.
Jason Ellis’ comments:

LB33 Comment 335

Coexistence with existing UWB standards is not adequately addressed in this draft; specifically there should be particular mention of products compliant to ECMA-368, and the inclusion of specific concepts to mitigate that mutual interference.
With a suggested remedy:
Consider performance in the presence of ECMA-368 devices and determine if selection of bands should be modified to allow for reasonable performance in the presence of those interferers. Include a strategy to mitigate interference detrimental to ECMA-368 devices, such as detection and avoidance or cooperative use. Incorporate an analysis of the impact of ECMA-368 devices similar to 

BRC Response:
PROPOSED ACCEPT IN PRINCIPLE. Accept in principle:  TG4a has modified the standard to include a communication method that allows a device to detect the presence of alternate communication types and inform other devices in the network of their presence.  The decision on the mitigation strategy is left up to the layers above the MAC as is the case for other 15.4 devices.

LB33 Comment 336

This standard is likely not to be allowed for worldwide usage as it contains no provisions for operation in Asia or Europe. This system should incorporate detect and avoid measures to narrow-band incumbents.

With a suggested remedy:
Include work to address known regulatory environments in Europe, Japan, Korea, China, Taiwan, and other worldwide regulatory domains, especially to address requirements in some domains for detection and avoidance of narrow-band incumbents.

BRC Response:
PROPOSED ACCEPT IN PRINCIPLE. 'ACCEPT IN PRINCIPLE. The Committee has revised the band structure to closely align with the 4.2-4.8 GHz band while reducing implementation complexity. Additionally, this band has been made the default mandatory band for the lower band group. These changes closely align the draft standard with regulatory developments world wide. The Committee has also provided multiple band groups for regions with large differences in UWB spectrum, as well as a 2.4 GHz ISM band group for regions with no UWB spectrum allowance.


LB33 Comment 337
This standard proposes many optional frequency plans and schemes for communication. This violates the PAR for building a low cost and low complexity solution. As such it may take substantial time in the market to figure out what parts to build and will create confusion in the marketplace.

With the following remedy:
Make some key decisions in the task group to select a frequency and modulation scheme, along with other critical decisions which have not yet occurred.
BRC Response
PROPOSED ACCEPT IN PRINCIPLE. The Committee has provided for guaranteed interoperability for all LR-WPAN devices that share a common band group – in accordance with the existing 802.15.4 model fro operating bands. Within each band group, there is a single mandatory signal format that is specifically designed to allow very low cost implementations and low power consumption. There are several optional modes that have been provided to support operation for applications that might require different cost versus performance characteristics for especially adverse environment or other considerations, such as minimizing duty cycle or on-air time using shorter symbols as the channel and SNR conditions allow. We have provided explicit requirements for when optional modes can be used in order to guarantee interoperability. There has been no increase in baseline complexity for a compliant device in order to support any of the optional modes.

LB33 Comment 338
The selected frequency plan does not allow implementations using different XO frequencies.
With the following remedy:

Change the frequency plan to allow the use of different XO frequencies as has been only briefly discussed in the group.
BRC Response

PROPOSED ACCEPT IN PRINCIPLE.   The Committee has revised the band structure to closely align with the 4.2-4.8 GHz band while reducing implementation complexity. Additionally, this band has been made the default mandatory band for the lower band group. These changes closely align the draft standard with regulatory developments world wide. The Committee has also provided multiple band groups for regions with large differences in UWB spectrum, as well as a 2.4 GHz ISM band group for regions with no UWB spectrum allowance. Additionally the current frequency plan allows for the use of XO with the following frequencies: 19.2, 24, 26 MHz
LB33 Comment 339

The draft describes two non-interoperable modes and three frequency bands; though this was used in 802.15.4, it should not be repeated due to issues in development as was evident in 802.15.4 rollout.

With the following remedy:

The group should decide which of the 2 radios meets the PAR and choose one frequency band.

BRC Response

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 was no issue with 802.15.4’s rollout that was due to neither different frequency bands nor non-interoperable modulations.  To illustrate this point TG4b did not remove the sub-GHz band as per your suggested remedy; rather they increased its data rate to make it comparable to the 2.4 GHz band.
LB33:  Comment 340
“The standard defines many high data rates for the UWB PHY that are beyond the scope of the PAR, and specifically are not based on any of the 14 responses to the call for applications.”

With the following remedy:

“'Remove the high data rate modes from the draft.”

BRC Response

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 do not violate 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.  

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

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 573
There are too many solutions (FREQUENCIES, BANDS, SCHEMES, ETC) offered in this spec. It’s more like a collection or catalogue of various radios and specifications and will not lend itself to a standard implementation.
With the suggested remedy:
Decide who you want to be and be that. One spec please…so everyone building this knows what to build.

BRC Response:

PROPOSED ACCEPT IN PRINCIPLE.  The Committee has provided for guaranteed interoperability for all LR-WPAN devices that share a common band group – in accordance with the existing 802.15.4 model fro operating bands. Within each band group, there is a single mandatory signal format that is specifically designed to allow very low cost implementations and low power consumption. There are several optional modes that have been provided to support operation for applications that might require different cost versus performance characteristics for especially adverse environment or other considerations, such as minimizing duty cycle or on-air time using shorter symbols as the channel and SNR conditions allow. We have provided explicit requirements for when optional modes can be used in order to guarantee interoperability. There has been no increase in baseline complexity for a compliant device in order to support any of the optional modes.
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.
LB33 Comment 575
This is the first of twelve occurrences of the text "to be completed".  It does not seem appropriate to rush to sponsor ballot with a draft that is not complete.

With the suggested remedy:
Replace all 12 instances of "to be completed" with appropriate text.  Do not circulate a letter ballot until the draft is complete.
BRC Response:

PROPOSED ACCEPT. 

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

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

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

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

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

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

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.

LB33 Comment 850
 “The draft standard fails to focus on low power as requested by the PAR.”

With the following remedy:

“The relative power efficiency of the candidate PHY's should be analyzed and that which satisfies the low power requirements of the PAR kept while those that do not meet these fundamental requirements should be dropped.”

BRC Response

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 and has defined significant justifications to keep UWB-IR and CSS in the draft standard including:

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 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.

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

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

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

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.”
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.

Kursat Kimyacioglu’s Comments
Comment  579

The selected frequency plan is not compatible with the WW regulatory trends/developments, specifically in Japan and Europe which plan to allow the use of 4.2-4.8 GHz without DAA.

SuggestedRemedy
Modify the frequency plan to accommodate to have band three will fall inside the 4.2-4.8 GHz with sufficient margins to meet the -70 dBm/MHz requirement below 4.2 GHz

Response
PROPOSED ACCEPT IN PRINCIPLE.  The Committee has revised the band structure to closely align with the 4.2-4.8 GHz band while reducing implementation complexity. Additionally, this band has been made the default mandatory band for the lower band group. These changes closely align the draft standard with regulatory developments world wide. The Committee has also provided multiple band groups for regions with large differences in UWB spectrum, as well as a 2.4 GHz ISM band group for regions with no UWB spectrum allowance.

The Committee has provided mandatory and option features to allow the implementation to support LDC operation, but specifics of this proposed mitigation mechanism are not known at this time. The use of shorter preambles and symbols can allow further reduced duty cycle operation. Coordination and enforcement of a potential LDC requirement is implementation-dependent and is therefore out-of-scope for work. The Committee has also provided basic mechanism for coordination between piconet members for active mitigation purposes, such as “detect and avoid” (DAA). Further details of DAA implementation are not defined in any regions at this time and are determined to be out of scope.

Comment 580

UWB PHY has high bit rate modes not required by the PAR, with impact on power and cost

SuggestedRemedy
Delete the unnecessary high data rate modes from the standard.

Response
PROPOSED ACCEPT IN PRINCIPLE.  The Committee has provided for guaranteed interoperability for all LR-WPAN devices that share a common band group – in accordance with the existing 802.15.4 model fro operating bands. Within each band group, there is a single mandatory signal format that is specifically designed to allow very low cost implementations and low power consumption. There are several optional modes that have been provided to support operation for applications that might require different cost versus performance characteristics for especially adverse environment or other considerations, such as minimizing duty cycle or on-air time using shorter symbols as the channel and SNR conditions allow. We have provided explicit requirements for when optional modes can be used in order to guarantee interoperability. There has been no increase in baseline complexity for a compliant device in order to support any of the optional modes.

Mark Bowles comments
The selected frequency plan does not follow the expected regulation in 

Japan and Europe which plans to allow the use of 4.2-4.8 GHz without DAA. More work needs to be done on this to address expected and potential regulations in other regions outside of the US. 

With the suggested remedy: 

Change the frequency plan such that band three will fall inside the

4.2-4.8 GHz with sufficient margins to meet the -70 dBm/MHz requirement below 4.2 GHz

Colin Lanzl’s Comments

LB33 Comment 41
By IEEE 802 rules, a coexistence assurance document must accompany any draft submitted to sponsor ballot.   This information is required for any reasonable review of the draft by a working group member to decide its worthiness to forward to sponsor ballot.  In draft 1, the coexistence assurance data were provided in Annex E for both the CSS and the UWB PHY elements; the coexistence 

With the following remedy:

Complete the coexistence assurance parameters and results missing in section 5 of 15-06-0215-00-004a-uwb-ca-document.doc.  Move the references currently in section 5 to section 6 and update as appropriate after the addition of the missing data in section 5. Revise the title of section 5 to "Coexistence Assurance Parameters and Results" instead of "References" to accurately reflect the table 

The BRC’s response was:

This section is being rewritten and will be included in the next draft as an annex.
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.

LB34 Comment 110
Clock carrier alignment p59 "The chip rate clock and the chip carrier (center frequency) shall be provided from the same source": This spec is implementation oriented and therefore not appropriate "The transmitted center frequency and chip 26 clock frequency tolerances shall be 20 ppm maximum." This definition does not have lots of meaning for a UWB system. It also 

With the Proposed solution: 

remove text and replace by tolerances in time domain.
The BRC’s response was:

PROPOSED ACCEPT IN PRINCIPLE. 


Agree to point 1 about the "shall" requirement on chip clock and carrier frequency. What we should say is that the values of chiprate and center frequency have been chosen such that they enable generation from a single source and commonly used crystals.  


Accept in principle on point 2: We agree that specifying UWB signals is difficult. The suggested remedy of specifying it in the time domain also suffers from implying an implementation. The way that we have specified it could be perceived as an implementation but it certainly does not mandate it. Replace sentence (page 59, line 26) as in comment with "A UWB transmitter shall be capable of chipping at a rate given in Table 39i with an accuracy of +/- 20 ppm. In addition, for each UWB PHY channel, the center of transmitted energy shall be within the values listed in Table 39i also with an accuracy of +/- 20 ppm."
Ed Callaway’s Comments

Comment 85, LB33

What's with the 3-dB bandwidth specification?  It's confusing, since the FCC bandwidth spec is 10 dB, and has a minimum of 500 MHz while the draft discusses a 494-MHz bandwidth number.  If the intent is to justify the channel spacing, no justification is necessary; besides, the draft never says if 494 MHz is a minimum or maximum specification, so as a specification it is meaningless.

With the suggested remedy:

Delete all references to 3-dB bandwidth.

BRC response:

PROPOSED ACCEPT IN PRINCIPLE. Agree in Principle:  We will emphasize the correlation to the reference pulse as the way to define spectral occupancy.  PLUS we will strart using 10 dB bandwidths consistently.

Comment 89, LB33

"tbd" has no place in a balloted draft.

With the suggested remedy

Finish the draft before balloting it.  How can a voter vote to approve a tbd?  Why submit a draft that cannot be approved, to a vote?

BRC Response

PROPOSED ACCEPT.  

Comment 116, LB33

Where to begin... (a)  Words in the first three columns are broken (b)  The range of phyPreambleSymbLength, a boolean, disagrees with its range, a numeric. (c)  The range of phyUWBDataRatesSupported is 0x00-0x1f. (d)  Several of the attributes have "(read only)" after their names, instead of a dagger.  (e)  Regarding the description of phyUWBDataRatesSupported: (i) Which bits in the 
With the suggested remedy:


(a)  Increase first three column widths so that words are not broken (b)  Change the range of phyPreambleSymbLength, a boolean, to TRUE or FALSE, not 1 or 0; alternatively, change its type to numeric, with the range 0x00-0x01.  (The former option is preferable if you don't foresee future extensions of this attribute to other preamble symbol lengths, and you want to minimize the memory 

BRC response:


PROPOSED ACCEPT. D2 has addressed these concerns. Some of the formatting problems may persist until the FrameMaker conversion (expected for D3).

Comment 142, LB33
The detailed specification of the optional pulse shapes is missing.  How does the receiver know what to expect?  How can two implementations be interoperable?
With the suggested remedy:
Define the optional pulse shapes.

BRC response

PROPOSED ACCEPT.  agree,  Chaotic can be used for the power saving mode when some case application where it require long battery life. This statement is added.

LB33 Comment 145
This list of optional, incompatible pulse shapes would be an embarrassment to any standards-development organization.  The point of a standard is interoperability of equipment implemented by different vendors.  Merely cobbling together all possible proposals under the umbrella of a "standard" serves no purpose, as they do not result in a single product vendors can produce in volume, and thereby 

With the suggested remedy
Delete subclauses 6.8a.3.3, 6.8a.3.4, and 6.8a.3.5.

BRC Response

PROPOSED ACCEPT IN PRINCIPLE.  The Committee has provided for guaranteed interoperability for all LR-WPAN devices that share a common band group – in accordance with the existing 802.15.4 model fro operating bands. Within each band group, there is a single mandatory signal format that is specifically designed to allow very low cost implementations and low power consumption. There are several optional modes that have been provided to support operation for applications that might require different cost versus performance characteristics for especially adverse environment or other considerations, such as minimizing duty cycle or on-air time using shorter symbols as the channel and SNR conditions allow. We have provided explicit requirements for when optional modes can be used in order to guarantee interoperability. There has been no increase in baseline complexity for a compliant device in order to support any of the optional modes.

LB33 Comment 146
Can someone identify unique and substantial markets for each of the two PHYs, CSS and UWB?  It seems like they both address the same market needs and are therefore redundant.  Requiring both just seems to add cost and complexity to a protocol designed to be inexpensive and simple.

Suggested Remedy

If each has specific capabilities addressing unique and substantial market needs, so state in clause 5 (after all, users will need to know this information).  If not, select only one to include in the standard.
BRC Response
PROPOSED ACCEPT IN PRINCIPLE.  The Committee has provided for guaranteed interoperability for all LR-WPAN devices that share a common band group – in accordance with the existing 802.15.4 model fro operating bands. Within each band group, there is a single mandatory signal format that is specifically designed to allow very low cost implementations and low power consumption. There are several optional modes that have been provided to support operation for applications that might require different cost versus performance characteristics for especially adverse environment or other considerations, such as minimizing duty cycle or on-air time using shorter symbols as the channel and SNR conditions allow. We have provided explicit requirements for when optional modes can be used in order to guarantee interoperability. There has been no increase in baseline complexity for a compliant device in order to support any of the optional modes.

LB33 Comment 150
FEC is problematical from a MAC timing point of view, since in beacon-enabled mode the MAC has to ensure that a frame can be transmitted before the end of the CAP (15.4b/D3, 7.5.1.4, p. 165, ll. 4-6).  Using FEC now complicates the MAC timing calculations, since it now has to figure out--in advance--how long the over-the-air frame will be, so that it decide whether or not to 

Suggested Remedy

Delete FEC.
BRC Response
PROPOSED ACCEPT IN PRINCIPLE.  The committee believes that the FEC is useful. The impact on the MAC needs further consideration.
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.

LB33 Comment 165
macAckWaitDuration--Having different values for data and ranging is a non-starter.  Having the MAC wait a long time for an Ack causes a great complexity increase, since the MAC must ensure that the message can be transmitted and its Ack received prior to the end of the CAP.  Further, this screws up the CSMA algorithm, since an idle CCA result no longer implies that an Ack will not corrupt

Suggested Remedy

Delete changes to macAckWaitDuration.
BRC Response
PROPOSED ACCEPT IN PRINCIPLE.  Agree with your concern. We are working on this. Hoping for a meeting between 4a and 4b.
LB33 Comment 168
Where and how is macMPDUOffset used?  A search for "macMPDUOffset" or "Table 90" comes up empty.  Also, it is incompletely defined--there is no connection between the hex values of the attribute and the number of ns proposed (I guess) in the description column.  Finally, where is the MAC informed whether or not macMPDUOffset is used?

Suggested Remedy

Insert proper citation(s) in description column, including one to the hex/ns translation table (or formula), and include text in the standard that explains where and how macMPDUOffset is used.
BRC Response
ACCEPT IN PRINCIPLE. This subclause is removed in D2.

LB33 Comment 182
This text seems to describe how ranging works in general, rather than turnaround time dithering in particular.   This is the place to include detail on how turnaround time dithering works.  When you write, "The range notification packet is used to inform the second device of what Ternary sequences to use for the ranging packet preambles. Therefore, it should include a sequence identifier. 

Suggested Remedy

(a)  Make the ACK mandatory. (b)  Standardized a way of communicating the dithering turnaround time.  All that is needed is additional detail in the macMPDUOffset definition. (c)  Place answers to questions raised in the comment into the text. (d)  Introduce an upper bound on the (temporal) length of ranging activities (preferably something easy to calculate), so that the MAC can predict 

BRC Response

PROPOSED ACCEPT IN PRINCIPLE.  b) the ACK will be  made mandatory and shown in the new figure 73a. b) Whether the target shall dither the turn-around time will be indicated by the UWBRangingDitherValue attribute in the PD-Data.request primitive. 

Its range is 0x00-0xFF. The value 0 is used for no dithering. The handling of the functionalities of formerly range notification packet is left to the next higher layer in the new version. The dynamic preamble sequence selection and dithering is managed by the MAC management service.

LB33 Comment 187
This description is lacking in normative detail:
a. "Ranging target" and "ranging source" are never defined. (b)  "Both coordinators and RFDs should be capable of sending this command.

b. What about FFDs not operating as coordinators?  Why "should" and not "shall"?  Do you mean to say "Both FFDs and 
Suggested Remedy
a. Define "Ranging target" and "ranging source".  Include in Clause 3.
b. I think you mean to say "Both FFDs and RFDs shall...", but write what you mean. 
c. Please add details answering the questions raised in the comment.
BRC Response
PROPOSED ACCEPT.  The section is removed from draft 2. There is no time stamp report command anymore. Clause 5.5.7.1 explains the two-way ranging mechanism. Clause 6.8a.14 explains the use of tracking interval and figure of merit parameters within primitives.

LB33 Comment 188
Sub-field lengths are in error and/or impractical.  It's imperative that the commands (and frames in general) be composed of an integral number of octets--that's why they're measured in octets instead of bits.
Suggested Remedy

Integrate the ranging grades and confidentiality subfield into some other field, to generate an integral number of octets.
BRC Response
PROPOSED ACCEPT.  Those ranging grade and confidentiality fields are no longer in use. The timestamp report command is removed from the draft text

LB33 Comment 194
Why so many data rates?  Can they not be limited to a mandatory one with--maybe--one or two optional ones for special applications?  This seems tremendously complex for no perceived market advantage.
Suggested Remedy
Delete 90% of the proposed data rates, leaving mandatory one and at most two optional ones.  (Remember, the user won't understand why his 15.4a devices won't talk to each other--he'll just think they're broken.)
BRC Response
PROPOSED ACCEPT IN PRINCIPLE.   The Committee has provided for guaranteed interoperability for all LR-WPAN devices that share a common band group – in accordance with the existing 802.15.4 model fro operating bands. Within each band group, there is a single mandatory signal format that is specifically designed to allow very low cost implementations and low power consumption. There are several optional modes that have been provided to support operation for applications that might require different cost versus performance characteristics for especially adverse environment or other considerations, such as minimizing duty cycle or on-air time using shorter symbols as the channel and SNR conditions allow. We have provided explicit requirements for when optional modes can be used in order to guarantee interoperability. There has been no increase in baseline complexity for a compliant device in order to support any of the optional modes.

LB33 Comment 195
Why so many pulse options, etc.?  Can they not be limited to a mandatory one?  This seems tremendously complex for no perceived market advantage.
Suggested Remedy
Delete the pulse options.  (Remember, the user won't understand why his 15.4a devices won't talk to each other--he'll just think they're broken.)
BRC Response
PROPOSED ACCEPT IN PRINCIPLE.  The Committee has provided for guaranteed interoperability for all LR-WPAN devices that share a common band group – in accordance with the existing 802.15.4 model fro operating bands. Within each band group, there is a single mandatory signal format that is specifically designed to allow very low cost implementations and low power consumption. There are several optional modes that have been provided to support operation for applications that might require different cost versus performance characteristics for especially adverse environment or other considerations, such as minimizing dutycycle or on-air time using shorter symbols as the channel and SNR conditions allow. We have provided explicit requirements for when optional modes can be used in order to guarantee interoperability. There has been no increase in baseline complexity for a compliant device in order to support any of the optional modes.

LB33 Comment 196
"This first draft simply outlines the topics covered in the informative annex, each section bearing descriptive text which will be replaced in future versions with detailed explanation, figures, examples, etc. These have not been included in the draft version due to the imposed size quotes. Moreover, the draft offers the group members the opportunity to recommend additional text in this annex."--

Suggested Remedy

Do your own work!  Complete the draft before you send it to ballot.

BRC Response

PROPOSED ACCEPT. Annex D, now G, has been extensively improved. It was not really the intention that the voters provide input. However, it was a plea on the part of the clause editor for material.

LB33 Comment 251

This table lists MHz frequencies with precision down to the tenths and hundredths of one Hz.  (a)  This precision (20 ppb) is far greater than the 40 ppm timebase accuracy specified in 15.4b.  What's the point of the extra digits?  Or are you going to require a more stable timebase?  Where is this stable timebase specified? (b)  Can we include the calculation of the duration, to avoid "magic 
Suggested Remedy

Rationalize the required accuracy of the PRF specification, and don't specify frequency values to a higher precision than the accuracy you can accept in a compliant implementation.  Include acceptable tolerances to the PRF, either directly or by citing a subclause that specifies timebase stability.  Include the equation that determines the duration in text associated with the table.  Also, keep in mind that

BRC Response

PROPOSED ACCEPT.  Frequency plan has been revised. Numerical precision is meant to be based on integer relationship with known standard frequency references (i.e. 13 MHz or 19.2 MHz). The nominal operating frequencies tolerances are specified for a 20 ppm tolerance.
Comments from Jarvis Tou

LB33 Comment 852

The EU (Europe) has identified 4.2-4.8GHz to be DAA exempt until 2010.  But, Table 1b shows bottom of channel 3 starting at 4.199GHz.

Suggested Remedy
Change the band plan to meet the -70dBm/MHz emission limit at 4.2GHz.

BRC Response
PROPOSED ACCEPT IN PRINCIPLE. 'ACCEPT IN PRINCIPLE. The Committee has revised the band structure to closely align with the 4.2-4.8 GHz band while reducing implementation complexity. Additionally, this band has been made the default mandatory band for the lower band group. These changes closely align the draft standard with regulatory developments world wide. The Committee has also provided multiple band groups for regions with large differences in UWB spectrum, as well as a 2.4 GHz ISM band group for regions with no UWB spectrum allowance.
Siddharth Shetty’s comments

LB33 Comment 833

The optional channels 1, 4, 5, 6, 9, 10, 11, 12, 13, 15 do not meet the current emission mask proposals for EU or Japan or both.  Channel 3 does not meet the limits for operation in the temporary DAA-exempt band in Europe (4.2-4.8GHz).  This is in violation 
with the PAR requirement for an 'International standard'.

Suggested Remedy

Retain the mandatory/optional channels which do not conflict with the masks. The optional channels that do not meet the regulatory requirements must be dropped.

BRC Response
PROPOSED ACCEPT IN PRINCIPLE.  The Committee has revised the band structure to closely align with the 4.2-4.8 GHz band while reducing implementation complexity. Additionally, this band has been made the default mandatory band for the lower band group. These changes closely align the draft standard with regulatory developments world wide. The Committee has also provided multiple band groups for regions with large differences in UWB spectrum, as well as a 2.4 GHz ISM band group for regions with no UWB spectrum allowance.

The Committee has provided mandatory and option features to allow the implementation to support LDC operation, but specifics of this proposed mitigation mechanism are not known at this time. The use of shorter preambles and symbols can allow further reduced duty cycle operation. Coordination and enforcement of a potential LDC requirement is implementation-dependent and is therefore out-of-scope for work. The Committee has also provided basic mechanism for coordination between piconet members for active mitigation purposes, such as “detect and avoid” (DAA). Further details of DAA implementation are not defined in any regions at this time and are determined to be out of scope.
Serdar Yurdakul’s comments

LB33 Comment 884

The selected frequency plan does not support expected worldwide regulations specifically in Japan and Europe which is considering the use of 4.2-4.8 GHz without DAA

Suggested Remedy
Change the frequency plan such that band three will fall inside the 4.2-4.8 GHz with sufficient margins to meet the -70 dBm/MHz requirement below 4.2 GHz

BRC Response
PROPOSED ACCEPT IN PRINCIPLE.  The Committee has revised the band structure to closely align with the 4.2-4.8 GHz band while reducing implementation complexity. Additionally, this band has been made the default mandatory band for the lower band group. These changes closely align the draft standard with regulatory developments world wide. The Committee has also provided multiple band groups for regions with large differences in UWB spectrum, as well as a 2.4 GHz ISM band group for regions with no UWB spectrum allowance.


The Committee has provided mandatory and option features to allow the implementation to support LDC operation, but specifics of this proposed mitigation mechanism are not known at this time. The use of shorter preambles and symbols can allow further reduced duty cycle operation. Coordination and enforcement of a potential LDC requirement is implementation-dependent and is therefore out-of-scope for work. The Committee has also provided basic mechanism for coordination between piconet members for active mitigation purposes, such as “detect and avoid” (DAA). Further details of DAA implementation are not defined in any regions at this time and are determined to be out of scope.

LB33 Comment 885
The proposed standard does not consider or discuss co-existence with ECMA-0368 standard.
Suggested Remedy
The standard should have a section on co-existence with ECMA-0368. The group should analyze the co-existence with ECMA-

0368 and add mechanisms to guarantee this co-existence. It is also recommended that the selected modulation scheme will have good co-existence properties with ECMA-0368. As an example a pulse based modulation vs. a direct sequence based modulation should 

BRC Response

PROPOSED ACCEPT IN PRINCIPLE.  LR-WPAN devices using UWB bands operate in spectrum different from other PHY that use unlicensed spectrum. For this reason, it is important that UWB LR-WPAN devices provide good coexistence performance with respect to other systems using spectrum overlaid by the UWB bands. Due to these special considerations, a number of extra features have been included with the UWB PHY design to support coexistence with other spectrum users as well as with other UWB systems.
 

The UWB PHY layer provides the following coexistence features:
1. Low power-spectral density (PSD) in accordance with regulations for UWB in different parts of the world, including unprecedented low out-of-band emission requirements,
2. Multiple band groups and operating frequencies within each band group to allow devices the option to avoid bands that might be in use or otherwise unavailable
3. Optional modes to operate with shorter symbol timing to minimize emissions and channel occupancy when applications and channel conditions allow,


Steve Shellhammer comments

LB33 Comment 780

The new procedure was established by the Executive Committee not the TAG

Suggested Remedy
Change "IEEE 802.19 TAG established some new procedures in 2005 which include the requirement for a Coexistence Assurance document from any IEEE 802 WG or TG drafting a new standard." to "The IEEE Executive Committee established a new procedure in November 2004 which include the requirement for a Coexistence Assurance document from any IEEE 802 working group drafting

BRC Response

PROPOSED ACCEPT IN PRINCIPLE. The BRC has removed the D1 text on coexistence. Two Coexistence Assurance documents have been added to the LB34 package.

LB33 Comment 781

There is no statement on what is assumed in terms of duty cycle or typical packet duration for the various standards.  Those parameters have a significant effect on PER.
Suggested Remedy

Add statement on what is the typical packet duration and transmission duty cycle for the various standards.
BRC Response

PROPOSED ACCEPT.

LB33 Comment 782

Empty Clause
Suggested Remedy
Add text for this clause
BRC Response
PROPOSED ACCEPT IN PRINCIPLE. The BRC has removed the D1 text on coexistence. Two Coexistence Assurance documents have been added to the LB34 package.

LB33 Comment 783
Empty Clause
Suggested Remedy
Add text for this clause
BRC Response
PROPOSED ACCEPT IN PRINCIPLE. The BRC has removed the D1 text on coexistence. Two Coexistence Assurance documents have been added to the LB34 package.
LB33 Comment 784

Empty Clause
Suggested Remedy

Add text for this clause
BRC Response
PROPOSED ACCEPT IN PRINCIPLE. The BRC has removed the D1 text on coexistence. Two Coexistence Assurance documents have been added to the LB34 package.
LB33 Comment 785
The text states that the calculations are based in clauses 5.3.2 and 5.3.6 of IEEE 802.15.2.  However, that standard does not include those clause numbers.

Suggested Remedy
Fix the references
BRC Response
PROPOSED ACCEPT.

LB33 Comment 786
The plot showing the BER for CSS does not correspond to the equation for BER given in E3.1.8.  The SNR required to get a 10^-4 BER using the formula is greater than 12 dB, while in the figure the SNR required for such a BER is only around -7 dB.  This is a difference of 19 dB
Suggested Remedy
Fix the figure
Response
PROPOSED ACCEPT. 

LB33 Comment 787
The PER plot does not specify what the 802.11b packet duration or duty cycle.  Both of those parameters significantly affect PER
Suggested Remedy
Specify the 802.11 packet duration and duty cycle
BRC Response
PROPOSED ACCEPT
LB33 Comment 788

The dimension of Foffset is not specified.  Assumingly it is in MHz
Suggested Remedy
Specify dimensions
BRC Response

PROPOSED ACCEPT.

LB33 Comment 789

The only PER curve with 802.11b interference is with 20 MHz offset.  There needs to be a co-channel PER plot or an explanation for why that will not occur.
Suggested Remedy

Add figure for co-channel 802.11b interference
BRC Response
PROPOSED ACCEPT. 
LB33 Comment 790
The 802.11b PER curve assumes 1% CSS duty cycle.  That is quite low.
Suggested Remedy
Explain why you use only 1% duty cycle or supply a curve with higher duty cycle.
BRC Response
PROPOSED ACCEPT.  The following explanation shall be added to the Coexistence annex:

The assumption of 1 % duty cycle for 15.4a devices has been introduced in 15-05-0632-00-004b-coexistence-assurance-802-15.4b.doc, page 5. Under the assumption of 4a devices being battery powered and having a life time of at least one year the 1 % assumption can be hardened by taking into account state of the art numbers: 

A typical AA battery has a capacity of 1.8 Ah. A typical 15.4 device operating at 2.4 GHz has a Tx current of 30 mA.  If the device does only transmits during its entire life time the result would be 30/1800=60h of operation.  Over a life time of one year 

=365*24h=8760h the duty cycle would be 0.0068 which is clearly below 1%.  In reality traffic generated by several nodes will accumulate. On the other hand a significant part of the battery power will be spent in receive mode (which requires more current than the transmit mode for many implementations). Thus the 1% duty cycle still seems valid even for networks of 4a devices.
LB33 Comment 791
The 802.11b PER curve is only supplied with 20 MHz offset.  There needs to be a co-channel curve.
Suggested Remedy
Add co-channel curve.
BRC Response
PROPOSED ACCEPT.  Next draft will have the requested co-channel curve

LB33 Comment 792

The CSS with BT interference curve states that it does not take into account spreading gain.  Why is that?  Needs to be fixed.
Suggested Remedy
Modify curve to include spreading gain.
BRC Response
PROPOSED ACCEPT IN PRINCIPLE.  As a matter of fact the statement “does not include spreading gain” is wrong and will be deleted.

LB33 Comment 793

The BT PER curve with CSS interference assumes only 1% duty cycle.  Needs to be higher or and explanation is required.
Suggested Remedy
Change duty cycle or explain why you use only 1% duty cycle.
BRC Response
PROPOSED ACCEPT.  See response to comment 790.
LB33 Comment 794

Once again 1% duty cycle is assumed.
Suggested Remedy
Increase duty cycle or explain why 1% is reasonable.
BRC Response
PROPOSED ACCEPT.  See response to comment 790
LB33 Comment 795

There is no analysis for the UWB PHY
Suggested Remedy
Add results for UWB PHY.
BRC Response
PROPOSED ACCEPT IN PRINCIPLE. The BRC has removed the D1 text on coexistence. Two Coexistence Assurance documents have been added to the LB34 package.

LB33 Comment 796 
The receiver sensitivity for 15.4a is listed twice, at 1 Mb/s, with different values.  Clearly this is incorrect. My guess is that one of these is for 250 kb/s.
Suggested Remedy
Fix receiver sensitivity values.
BRC Response
PROPOSED ACCEPT.  

LB33 Comment 797
This document considers coexistence with 802.11b but does not consider coexistence with 802.11g.
Suggested Remedy
Add analysis of coexistence with 802.11g.
BRC Response
PROPOSED ACCEPT.

Dani Raphaeli’s comments

LB34 Comment 74

In the note of Table 1 Sub-GHz band is divided into 3 sub-bands, without any description how it’s done. In a standard such a loose end cannot be accepted

Suggested Remedy
Delete this note, and furthermore, specify carefully the transmission format in channel 0 to avoid any future uninteroperability

BRC Response
PROPOSED ACCEPT IN PRINCIPLE.  It is editorial. We will remove "of" and use a ":" in its place.

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 76
In continuation to my lb33 comment on multiple of Phys, which was not resolved, several types of UWB pulses - see 6.8a.11.1.  It was not shown that this has any practical usage; The coexistence of  Piconets with different pulse shapes has not been shown. The advocates of chaotic pulse shape claim low cost implementation. However, the need to implement a receiver and transmitter for both 

Suggested Remedy
Either show with substantial evidence the advantage of several types of pulses, or discard this option.

BRC Response
PROPOSED ACCEPT IN PRINCIPLE. LB33 CID 703 is the previous response and was a proposed accept in principle. We are retaining that response and add the information as follows:

1. for the chirp and continuous spectrum options, document 05/637r2 contains simulation results.

2. for chaotic,  the first paragraph of annex H of D2  talks to the energy saving capabilities of chaotic.

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 81
In continuation to my lb33 comment on that the design is not oriented to low-cost implementation: Chipping rate of 499.2MHz will dictate a complex receiver
Suggested Remedy
Reduce the chipping rate
BRC Response
PROPOSED ACCEPT:  We can offer the following explanations for the use of the 499.2 PRF.

· The PRF was discussed at length in the Pulse Modulation SubGroup and details can be found in the minutes posted on the 802.15.4a reflector.  In summary the concerns considered where the impact of the PRF on the burst durations and the PAPR. 
· Also consider the Peak power as measured by the FCC.  Details on power concerns can be found in documents 05-0600r0 and 05-0606r01 and 05-0607r01.
· Also another factor driving the choice of higher PRF was the fact that the shorter more tightly packed burst would benefit non-coherent receivers.  
· The final discussion and vote on the 499.2 PRF occurred at the Hawaii meeting on Wednesday and discussion can be found in the minutes from this meeting.

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 86

 It was not shown that the MAC of 15.4 could work effectively without CCA
Suggested Remedy
Remedy: perform this analysis.
BRC Response

PROPOSED ACCEPT IN PRINCIPLE. 
1. The MAC is still satisfied with CCA mode 4
2. The UWB ALOHA will perform consistent with other ALOHA implementations. Refer to the literature for ALOHA analysis.
3. Referring to figure 69 of D3 of 15.4b, please note that there is a randomization prior to a CCA usage. This provides the randomness required for ALOHA.

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.
Matthew Welborn’s comments

LB 34 Comment 115
Table 39i: center frequency for < 1 GHz band should be 499.2 MHz (same as chip rate)
Suggested Remedy

BRC Response


PROPOSED ACCEPT

LB 34 Comment 116

UWB PHY spreading (time hopping) should be optional as agreed in baseline draft compromise. This feature has not been shown to improve performance and adds complexity to the implementation.
Suggested Remedy
Recommendation: default initialization of LFSR is all zeros (so no hopping) and optional initialization is as given in spec.
BRC Response
PROPOSED REJECT:  This remedy would require a separate LFSR for scrambling and another one for time hopping.  Since the current draft derives the scrambling code from the same LFSR. If this is set to all zeros then no scrambling would occur.  The BRC agreed to keep time hopping since it is the only method for SOP, during the data portions of a frame, available to non-coherent receivers.
LB 34 Comment 117
Annex C (normative?).  PICS cannot be left blank!

Suggested Remedy
BRC Response
PROPOSED ACCEPT

James Gilb’s Comments (all comments from LB33)
Comment 349

The numbering for the amendment is correct if it is to be inserted into 802.15.4, but you are now trying to coordinate with 802.15.4b, which may finish either before or after 802.15.4a.  Also, I suspect the PAR indicates that this is an amendment to 802.15.4-2003, in which case you should only work with the numbering from that standard and not 802.15.4b (which is still in a state of flux.  In 

Suggested Remedy

Move the new PHY to clause 8.  This removes the need for the 6.5a.x numbering and allows the figures and tables to be numbered sequentially following the highest numbered tables and numbers from Clause 7 in 802.15.4-2003 instead of Figure 27m and Table 20d.  It will be easier to edit and read.

BRC Response

PROPOSED ACCEPT IN PRINCIPLE. Agree in principle, 4b-2003

Comment 353

This draft should not be changing the titles of the subclauses in 802.15.4 without a good reason.  If the title was going to be changed, 
it would have to be indicated in the editorial notes and the changes indicated with underlining and boldface.

Suggested Remedy
Retain the title of E.1 from 802.15.4-2003

BRC Response
PROPOSED ACCEPT. For D2, the coexistence annex was removed (not the 2003 or 4b one). We have provided two coexistence documents as part of the ballot package so the work with TAG19 can occur. The result will be returned to the draft in a later revision.

Comment 354

The editing instructions are missing from important places in this annex.  The titles are changed without instructions (and shouldn't be changed anyway), additional text is shown, but no instruction is given to the editor as to where to place it or if it is to be added.

Suggested Remedy
There is no way for anyone to know how to merge this text with 802.15.4-2003.  This annex could be cleaned up by fixing the errors, but it is probably easier to either a) Create an Annex E1 that contains the coexistence text for this amendment or b) only add new text beginning with E.5 so it occurs after all of the existing text.  Either of these approaches allows the text to be added with a 

BRC Response

PROPOSED ACCEPT. The annex E numbering will happen when we move the two coexistence docs back into the draft (maybe by next recirc). D1 and D2 are based on the work of TG4b. They will be ratified before TG4a goes to sponsor ballot. D3 of 4b is provided as part of the ballot package.

Comment 356

Don't include things like "To be completed" as it will just generate no votes unnecessarily.  Better to leave it out until you have the text.  If it is going to be updated, just keep that in your to-do list but leave it out of the draft.

Suggested Remedy
Delete the text that says "(To be updated in March 2006)"
BRC Response

PROPOSED ACCEPT. 

Comment 357

If a clause or subclause isn't being modified, don't include it in the draft.
SuggestedRemedy

Delete 1, 2, 3, and 4 if they are empty.
Response


PROPOSED ACCEPT. 


Comment 358

I can't believe there aren't any definitions worth including.
SuggestedRemedy

Add definitions for UWB, chaos, and chirp at least.
Response
PROPOSED ACCEPT. Some content for 3 and 4 have been added in D2. It is not complete yet. D3 will require additional content.


Comment 359
There are plenty of new acronyms in the amendment that should be included in Clause 4.
SuggestedRemedy
Change the title of Clause 4 to be "Acronyms and abbreviations"  to match IEEE Std 802.15.4-2003.  Add all the new acronyms, e.g., UWB, COOK, DCPSK, etc.
Response
PROPOSED ACCEPT. Some content for 3 and 4 have been added in D2. It is not complete yet. D3 will require additional content.


Comment 360
The editing instructions are supposed to be boldfaced and italicized.  In addition, the should call out the specific paragraphs that are to be changed, e.g., "Change the third paragraph as shown" or "Add the following after the fourth paragraph"
SuggestedRemedy
Fix the formatting of all of the editing instructions.  If the are not set off from the text, it is impossible to tell the difference between the new text and the editing instructions
Response
PROPOSED ACCEPT. An effort was made in D2 to improve the editing instructions including italic and bold. In general, more detail regarding which paragraph has been added. Some may have escaped


Comment 369

The MAC is a sublayer, not a layer
Suggested Remedy
Change "the PHY and MAC layers" to be "the PHY layer and MAC sublayer"
Response
PROPOSED ACCEPT. Some of this may have been fixed but this may be a holdover to LB34 comments.

Comment 371
The editing instruction is not clear
Suggested Remedy
Always include a paragraph number, or a piece of text from the original standard so that the editing instruction can be correctly followed.  Add the paragraph number of the bulleted list to this editing instruction.  Also, it is a dashed list, not a bulleted list.  It could also be referred to as an itemized list.
Response
PROPOSED ACCEPT. 

Comment 373

The UWB PHY also includes the definition of a sub 1 GHz PHY
SuggestedRemedy

Add "and" as in "the 2.4 GHz band and ultra wide band (UWB) operating in the 3 GHz to 10 GHz band and below 1 GHz."
Response

PROPOSED ACCEPT.


Comment 378
IEEE Std 802.15.4-2003 does not have a paragraph in subclause 6.1.1 that begins "Network formation ..."
SuggestedRemedy
This draft can only amend the existing 802.15.4-2003 standard, the group cannot make changes again the unapproved 802.15.4b draft (which is where the "Network formation ..." paragraph occurs).  Not only is that not allowed in the PAR, it would drive you crazy as 802.15.4b is still changing and you would be trying to hit a moving target.  This cross reference isn't needed anyway, so 

Response

PROPOSED ACCEPT IN PRINCIPLE. The 2003 vs. 4b has been addressed in other comments. TG4b is using the current version of the sponsor ballot for 4b as the baseline. A request to revise the PAR to remove 2003 will be developed by Pat Kinney.


Comment 379
The sentence referenced in the edit does not exist in IEEE std 802.15.4-2003.
SuggestedRemedy
Delete this edit and change (lines 29 and 31).  802.15.4b is only a draft and so amendments cannot be made against a changing draft.
Response
PROPOSED ACCEPT IN PRINCIPLE. The 2003 vs. 4b has been addressed in other comments. TG4b is using the current version of the sponsor ballot for 4b as the baseline. A request to revise the PAR to remove 2003 will be developed by Pat Kinney.

Comment 380

Obviously, the standard cannot go to sponsor ballot with TBDs in the text.
SuggestedRemedy

Either insert the promised text or delete the note that references the missing text.
Response

PROPOSED ACCEPT


Comment 381

This draft cannot reference the unpublished and unfinished draft for P802.15.4b.
SuggestedRemedy

Probably the best option here is to adopt the same language that 802.15.4b is using for channel pages and reproduce it here.  Delete "The introduction ... results in ..." and the editing instructions.
Response

PROPOSED ACCEPT IN PRINCIPLE. Accept in Principle: 4B vs. 2003 The 2003 vs. 4b has been addressed in other comments. 


TG4b is using the current version of the sponsor ballot for 4b as the baseline. A request to revise the PAR to remove 2003 will be developed by Pat Kinney.


Comment 382

What two fields is the channel map split into?
SuggestedRemedy

The issue is that you need to use the channel page solution that 802.15.4b developed.  The best thing here is to reproduce the text added by 802.15.4b that is generic to channel pages and only include the new channel numbering required by the new PHYs.
Response

PROPOSED ACCEPT IN PRINCIPLE.  Consideration by TG4a leadership and IEEE staff of the timing of the projects of TG4b and TG4a suggests that TG4a bases its drafts on TG4b drafts. To correctly align the TG4a PAR, TG4a will request an update of its PAR to remove the "2003" dependence.
To aid voters, the ballot package for TG4a recirculation letter ballot will include the draft 3 of 15.4 rev b and specific instructions to the voters to base their comments on that draft.


Comment 385

This is not the proper location to define the 3 dB bandwidth of the signal.  This information is already described more clearly later on in this clause.
SuggestedRemedy

Change "in channel 2 with ... 494MHz." to be "in channel two."
Response

PROPOSED ACCEPT. 


Comment 387

The editing instructions are for a table that does not exist in IEEE Std 802.15.4-2003.  The table is in P802.15.4b/D3, but it may not be in the final version of the draft.  This draft cannot reference the changes to a draft standard that may change.
SuggestedRemedy

Replace the table with text that indicates the values of these time durations

Response

PROPOSED ACCEPT IN PRINCIPLE.  Consideration by TG4a leadership and IEEE staff of the timing of the projects of TG4b and TG4a suggests that TG4a bases its drafts on TG4b drafts. To correctly align the TG4a PAR, TG4a will request an update of its PAR to remove the "2003" dependence.


To aid voters, the ballot package for TG4a recirculation letter ballot will include the draft 3 of 15.4 rev b and specific instructions to the voters to base their comments on that draft.


Comment 388

The parameters for the UWB PHY are undefined.
SuggestedRemedy

Clearly these must be defined before the draft is ready for sponsor ballot.  If the TG is unable to determine the numbers, it should delete the UWB PHY.
Response

PROPOSED ACCEPT IN PRINCIPLE.  The parameters have been added for the UWB PHY.

Comment 389

The table only has the parameters for two of the three PHYs defined in this standard (and one is missing its numbers).  The 


parameters for the sub-GHz PHY are missing.
SuggestedRemedy

Either add the parameters for the sub-GHz PHY or delete the sub-GHz PHY
Response

PROPOSED ACCEPT IN PRINCIPLE.  The sub-GHz PHY has been rolled into the low and high band UWB. Table values have been inserted


Comment 390

The table that the edits apply to is not in IEEE Std 802.15.4-2003.
SuggestedRemedy

Reproduce the relevant parts of the channel page solution that has been defined for 802.15.4b without re-using or reproducing the changes that are specific to 802.15.4b.  This standard cannot reference an unapproved draft for the amendment.
Response

PROPOSED ACCEPT IN PRINCIPLE.   Consideration by TG4a leadership and IEEE staff of the timing of the projects of TG4b and TG4a suggests that TG4a bases its drafts on TG4b drafts. To correctly align the TG4a PAR, TG4a will request an update of its PAR immediately following the ratification oConsideration by TG4a leadership and IEEE staff of the timing of the projects of TG4b and TG4a suggests that TG4a bases its drafts on TG4b drafts. To correctly align the TG4a PAR, TG4a will request an update of its PAR to remove the "2003" dependence.

To aid voters, the ballot package for TG4a recirculation letter ballot will include the draft 3 of 15.4 rev b and specific instructions to the voters to base their comments on that draft.f 15.4 rev b. That update will call for the TG4a amendment to be based on 15.4 rev b.
 

To aid voters, the ballot package for TG4a recirculation letter ballot will include the current draft of 15.4 rev b and specific 


Comment 391

Where is the mapping of the channel number bits to the CSS PHYs define?  bit 18 is straight forward, but with the sub-chirp 


sequence, the mapping of sequence number to channel number bits is not adequately defined.
SuggestedRemedy

Add a table or precise explanation of how the multi-bit sequences are mapped into the channel number.
Response

PROPOSED ACCEPT IN PRINCIPLE.   It was considered that management of the complex-channel made up of center frequency and sub-chirp was not necessary. The sub-chirp was removed.

Comment 393

The inserted parameters have to be underlined to indicate that they were added.
SuggestedRemedy

Underline the primitive parameters that were added.
Response

PROPOSED ACCEPT IN PRINCIPLE.  An alternate approach is to only list the new parameters and that is the direction that will be used for all of the primitive semantics.

Comment 394

The vaild range isn't specified because the xref is undefined.
SuggestedRemedy

Clarify what table has the valid range for these parameters.
Response

PROPOSED ACCEPT.  The valid range will be added to Table 6.


Comment 396

The inserted parameter needs to be underlined to indicate that it has been added.
SuggestedRemedy

Underline "Timestamp" to indicate that it is a new parameter for the primitive.  Also add editing text, "Add the primitive parameter as shown"
Response

PROPOSED ACCEPT IN PRINCIPLE.  This parameter is removed and only parameters new for 4a will be included in the table.


Comment 397

Missing editing instruction a missing cross reference and a broken cross reference.
SuggestedRemedy

Delete {xref} and replaces 6.8.3.3 with a valid cross reference (it doesn't occur in this document or 802.15.4-2003.  Also, add the editing instruction "Add the row shown to Table 7."
Response

PROPOSED ACCEPT IN PRINCIPLE.  The note to add the row shown is added. Otherwise, Table 7 has been changed to delete the line in D1 and add several other parameters that are described and xrefed.


Comment 398

The figure is split across the page, making it unreadable.
SuggestedRemedy

Fix the figure so it is on one page.
Response

PROPOSED ACCEPT IN PRINCIPLE.  If I can get Microsoft word to do it otherwise this will be corrected on the transition to Frame Maker.


Comment 399

The PSSS PHY is not in IEEE Std 802.15.4-2003 and so cannot be represented here.
SuggestedRemedy

Delete the reference to PSSS, only reference things in 802.15.4-2003
Response

PROPOSED ACCEPT IN PRINCIPLE.  Consideration by TG4a leadership and IEEE staff of the timing of the projects of TG4b and TG4a suggests that TG4a bases its drafts on TG4b drafts. To correctly align the TG4a PAR, TG4a will request an update of its PAR to remove the "2003" dependence. To aid voters, the ballot package for TG4a recirculation letter ballot will include the draft 3 of 15.4 rev b and specific instructions to the voters to base their comments on that draft.

Comment 400

Underline the text that was added to the table.
SuggestedRemedy

Change as indicated.
Response

PROPOSED ACCEPT.  There is only a single attributed changed (phyCCAMode) and the rest are all new. The two editing notes provide the instructions.


Comment 401

The table is missing the range and description to some of the new parameters.


SuggestedRemedy


Add the missing parameters.


Response


PROPOSED ACCEPT.  


Comment 402

The phyPreambleSymbLength parameter is not used for some of the 802.15.4 PHYs.
SuggestedRemedy

Define 0 as non-UWB PHY, 1 as 31, 2 as 127
Response

PROPOSED ACCEPT IN PRINCIPLE.  For the attributes, the editors are expressing the use in the description field. For parameters, there will be a value (zero) if a non-UWB PHY. The presence of the array in Table 23 (4b version) for channel page indicates if the CSS and/or UWB are present.

Comment 403

The table has daggers marking some of the parameters but the daggers are not explained.
SuggestedRemedy

Either explain the daggers or delete them

Response

PROPOSED ACCEPT.  The dagger is described in 6.4.2 of 4b drafts.

Comment 404

Figure 1 is not a correct reference, I suspect it is supposed to be Figure 20a.
SuggestedRemedy

Put in the correct figure cross reference.
Response

PROPOSED ACCEPT. 

Comment 405

The table references the rate of the code, but the rest of the text refer to these as 1 Mb/s mode and 250 kb/s mode
SuggestedRemedy

Add the data rates to the tables to identify which table applies to the relative modes.
Response

PROPOSED ACCEPT IN PRINCIPLE.  TODO: Add data rates to table


Comment 408

The symbols are supposed to be modulated with DQPSK, but the exact modulation method isn't specified.  Table 26c is mapping for QPSK, not DQPSK.  Also, it isn't clear how the symbols are modulated on the sub-chirps.
SuggestedRemedy

Specify how the data is to be modulated.  Also, the description of QPSK to DQPSK mapping is incomplete, please completely 


specify this with an example.
Response

PROPOSED ACCEPT IN PRINCIPLE.  TODO: Add further illustrative information.


Comment 409

The function ones() isn't defined.
SuggestedRemedy

Define the function.
Response

PROPOSED ACCEPT IN PRINCIPLE.  The BRC will either define or avoid the usage of the function “ones()

Comment 410

The figure seem to indicated discontinuities in some of the frequencies, e.g., in I, and that the frequency doesn't end on omega=0.
SuggestedRemedy

Clarify if the figure is wrong or if that is an accurate representation of the frequency.


Response: PROPOSED ACCEPT


Comment 411

The figure has two titles and it is only supposed to have one.
SuggestedRemedy

Delete the extra figure title.
Response

PROPOSED ACCEPt

Comment 412

The variable c_{n,k} is not defined in the standard.
SuggestedRemedy

Define the variable, otherwise the equation won't work.
Response

PROPOSED ACCEPT.  TODO: Add proper definition of c_{n,k}


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 414

tau_m isn't shown in the figure as indicated in the text.
SuggestedRemedy

Add tau_m to the figure.
Response

PROPOSED ACCEPT IN PRINCIPLE.  Since the time gaps in the figure are derived from tau_m but are not identical to 

Comment 415

In Figure 20d, it should be k=4 not k=41.
SuggestedRemedy

Change as indicated.


ResponsePROPOSED ACCEPT.  


Comment 416

ks/s is kilo-seconds/second and Ms/s is mega-seconds/second


SuggestedRemedy

Use either ksymbols/s or kbaud and Msymbols/s or Mbaud
Response

PROPOSED ACCEPT.  TODO: Use ksymbols/s and Msymbols/s

Comment 417

A subclause cannot be made informative, particularly when it has formal language in it (i.e., shall).
SuggestedRemedy

Delete "Informative.
Response

PROPOSED ACCEPT IN PRINCIPLE.  SEE COMMENT 247

Comment 418

Table 11 is the wrong cross reference.
SuggestedRemedy

Fix the cross reference (Table 26f, I think) and check all other xrefs in the document and fix them as well.
Response

PROPOSED ACCEPT. 

Comment 419

The text is missing and there is an editorial comment instead.
SuggestedRemedy

Delete "Add UWB PHY overview and bullet list".  If you have text to put in here, put it in.  Otherwise, leave it blank.
Response

PROPOSED ACCEPT.


Comment 420

It is the mandatory rate that needs to be supported, not the "at least one data rate"
SuggestedRemedy

Change "at least one data rate" to be "the mandatory data rate"
Response

PROPOSED ACCEPT IN PRINCIPLE.  ACCEPT IN PRINCIPLE: We have clarified the mandatory data rate in each channel 


group.

Comment 421

Ranging preambles are only defined for the low frequency channels, yet all radios would benefit from this.
SuggestedRemedy

Define ranging capabilites for all of the channels, not just 1-4.
Response

PROPOSED ACCEPT IN PRINCIPLE.   The intent was to support ranging for all of the UWB channels. With D2, the whole 


ranging description has been improved.


Comment 422

This isn't a suggestion, if the correct format isn't used, the preamble won't work.
SuggestedRemedy

change "preamble should be" to be "preamble shall be"
Response

PROPOSED ACCEPT. Accept
Comment 423

The figure shows two blocks for the Frame Length, implying that the field is repeated twice (all 7 bits)
uggestedRemedy

This should be the 4 lsbs of the Frame Length in the left most block and the 3 msbs of the Frame Length field and the reserved bit in the next block over.
Response

PROPOSED ACCEPT IN PRINCIPLE.    "Frame Length"  incorrect and misleading changed to "frame length segment"

Comment 424

What is the "mandatory setting"
SuggestedRemedy

Define the "mandatory setting" clearly, perhaps with an xref to where it is defined.
Response

PROPOSED ACCEPT IN PRINCIPLE.  The committee has clarified the mechanisms for management of optional modes for UWB devices. Specific requirements have been established to ensure that a single mandatory mode is always available for all devices, but that use of options is possible. Management of many optional features is left as “out of scope” and will be managed by higher layers, in keeping with other 802.15.4 features. Use of optional data rates is managed by a header field that identified the symbol length for each packet.

Comment 425

The numPSDUBits is only defined for when the mandatory data rate is used.  There is no information for what to use for the other data rates.
SuggestedRemedy

Define numPSDUBits for the other data rates.
Response

PROPOSED ACCEPT. "ACCEPT.  The time interval between two adjacent inserted preamble symbols is fixed (for both mandatory and optional data rates), and is defined according to the mandatory data rate. To be specific, the corresponding sentence is revised as ``The time interval between two adjacent inserted preamble symbols is fixed, and is equivalent to the duration of 4 mandatory symbol lengths. The mandatory symbol rate is 0.965MHz, as defined in 6.8a.3.1.”"


Comment 426

You can't guarantee that the CCA detector will find the preamble symbols, it depends on the signal level, channel quality and 


inteferers, if any.
SuggestedRemedy

Change "shall find at least" to be "will have the opportunity to find at least"
Response

PROPOSED ACCEPT. 

Comment 427

I think you mean "command frame" not "MAC frame"
SuggestedRemedy

Change "MAC frame" to be "command frame"
Response

PROPOSED ACCEPT.  Accept. It will be changed to MAC command frame. Actually I hope that we don't have that in the text 


anymore with the restructure of 6.8a. We don't use MAC command frames in the amendment with D2.


Comment 428

Otherwise, the PHY is supposed to look for the preamble symbols, not report the medium idle.  It only reports idle if it doesn't find the preamble symbols.
SuggestedRemedy

Change the text to correctly describe the CCA process.
Response

PROPOSED ACCEPT.   Modified text to read "In the optional UWB CCA mode, the PHY shall listen to the medium during a 


period equivalent to the CCA detection window. If the preamble symbol is detected, the CCA shall report a busy medium. 


Otherwise, an idle medium shall be reported."

Comment 429

The "Scrambler and Burst Position Hopping" block is not defined.
SuggestedRemedy

Add a cross reference to the subclause and/or figure that defines this block.
Response

PROPOSED ACCEPT.  More details about the Scrambler and hopping sequence generation are given in the section "UWB PHY SPREADING" here a description of the spreader as an LFSR is given along with the method to compute the hopping positions from the state of the LFSR.  The initial state of the LFSR for each transmission is also defined.


Comment 430

The PRF isn't 15.844
SuggestedRemedy

Either say "of approximately 15.844 MHz" or say "of 15.84375 MHz"
Response

PROPOSED ACCEPT IN PRINCIPLE. ACCEPT IN PRINCIPLE: The whole of clause 6.8a has undergone extensive revision 


during the course of comment resolution.  Additionally, care has been taken to ensure that editorial errors were corrected if any 


original text from draft D1 remained in the new revised clause.

Comment 431

I think Table 2 should be Table 39d.
SuggestedRemedy

Put in the correct cross reference to the table.
Response

PROPOSED ACCEPT.   Table numbering has been adjusted within 6.8a


Comment 432

450.666... and 112.66667 are not exact
SuggestedRemedy

Express them as 450 2/3 and 112 2/3, etc. in the table.  It is shorter and gives the exact value.
Response

PROPOSED ACCEPT IN PRINCIPLE. ACCEPT IN PRINCIPLE: The whole of clause 6.8a has undergone extensive revision 


during the course of comment resolution.  Additionally, care has been taken to ensure that editorial errors were corrected if any 


original text from draft D1 remained in the new revised clause.


Comment 433

The digits on the outside of the figure are not identified.  What are 00, 01, 10 and 11 on the left and 0 and 1 on the right?
SuggestedRemedy

Add text to the figure that defines what these values are.
Response

PROPOSED ACCEPT. Removed this figure and

Comment 434

Add a note that says that * indicates the complex conjugate of the function.
SuggestedRemedy

Change as indicated.
Response

PROPOSED ACCEPT.   Need to carry over to next recirculation.

Comment 435

E_r and E_p are not defined and they are used later for the normalization.
SuggestedRemedy

Define E_r and E_p
Response

PROPOSED ACCEPT.    These are the pulse energies and we a computing the normalised cross correlation


Comment 436

The sinc function is not defined.  There is not universal agreement on the definition of this function, so spell it out here.
SuggestedRemedy

Change as indicated.
Response

PROPOSED ACCEPT.  The formula is incorrect and denotes a raised cosine filter rather than a ROOT raised cosine.  Will replace with the correct formula


Comment 437

I suspect that E_r can be defined as a function of T_p
SuggestedRemedy

Calculate E_r in terms of T_p (and any other variables) and put the result in here to assist people to all come to the same conclusion.
Response

PROPOSED ACCEPT IN PRINCIPLE.   The E_r and E_p values are only need to compute the normalized cross correlation coeff.  This is what is being computed.  We have noted that the standard requires a normalized corss correlation.  Values of T_p are also given in a subsequent table.


Comment 438

"has to follow" isn't strong enough.
SuggestedRemedy

Change to "shall comply with"
Response

PROPOSED ACCEPT IN PRINCIPLE. ACCEPT IN PRINCIPLE: The whole of clause 6.8a has undergone extensive revision 


during the course of comment resolution.  Additionally, care has been taken to ensure that editorial errors were corrected if any 


original text from draft D1 remained in the new revised clause.


Comment 439

Missing xref
SuggestedRemedy

Insert the correct xref.
Response

PROPOSED ACCEPT IN PRINCIPLE. ACCEPT IN PRINCIPLE: The whole of clause 6.8a has undergone extensive revision 


during the course of comment resolution.  Additionally, care has been taken to ensure that editorial errors were corrected if any 


original text from draft D1 remained in the new revised clause.


Comment 440

Equation (1) is the wrong cross reference.
SuggestedRemedy

Refer to the correct equation.
Response

PROPOSED ACCEPT.  Replace ‘Equation (1)’ with ‘Equation (o-1)’


Comment 441

The y scales of the graph are not defined.  What are these?
SuggestedRemedy

Define the y-scales of the graphs.
Response

PROPOSED ACCEPT.  Add amplitude to the y axis of the graph


Comment 442

The Greek letter mu is already in use in this standard for a different quantity.
SuggestedRemedy

Pick a different letter.
Response

PROPOSED ACCEPT.  Replace mu with beta (page 37, line 4-5 and table 39i)


Comment 443

"will remain the same" is not strong enough.
SuggestedRemedy

Change to "shall be the same"
Response

PROPOSED ACCEPT.  Change as suggested


Comment 444

tau(f) is not in units of seconds/Hz, it is units of seconds.  If, on the other hand you are describe a constant tau that is multiplied by frequency as opposed to a function tau that has frequency as a parameter, then the constant would indeed have units of second/Hz
SuggestedRemedy

Remove references to tau(f) and replace with tau * f
Response

PROPOSED ACCEPT.  Change as suggested


Comment 445

The notations x-double dot and x-dot are not defined.
SuggestedRemedy

Define x-double dot as the second derivative of x(t) with respect to t and x-dot as the derivative of x(t) with respect to t.
Response

PROPOSED ACCEPT.  

Comment 446

The initial conditions for the set of differential equations isn't defined.
SuggestedRemedy

Define the intial conditions.
Response

PROPOSED ACCEPT.  In theory it might need the initial condition, but in real analog implementation  only the power on is requires.


 It is similar to the analog oscillator that initiate with the power on


Comment 447

Only one set of parameters is specified for a single channel and they are only recommended
SuggestedRemedy

Change the parameters to be shall and add parameters for all of the channels.  With the wrong parameters, the function may not even have chaotic behavior.
Response

PROPOSED ACCEPT.  But it doesn't require to generate all the generator the same chaotic signal since it is non-coherent modulation. It doesn't need chaotic generator in the receiving side. As long as satisfies the spectral mask and band plan is fine

Comment 448

The figure has a few switches, but doesn't specify how they are controlled.
SuggestedRemedy

Specify the mechanism or variable that controls the switches.
Response

PROPOSED ACCEPT IN PRINCIPLE.  that annex H now describes the chaotic pulse shapes


Comment 449

The term Ref. & (+ Data) is not defined anywhere.
SuggestedRemedy

Define what this means.
Response

PROPOSED ACCEPT IN PRINCIPLE.  that annex H now describes the chaotic pulse shapes


Comment 450

This should be x_{S_DCSK}(t) here, not p(t)
SuggestedRemedy

p(t) isn't transmitted at the antenna.  Change to be x_{S_DCSK}
Response

PROPOSED ACCEPT.  


Comment 451

The chaotic PHY is poorly defined.  Either fix it or delete it.
SuggestedRemedy

If a clear description of this transmitter isn't provided, delete this option.
Response

PROPOSED ACCEPT IN PRINCIPLE.  The description comment we agree with and is corrected.


Comment 452

Left and Right are not defined.
SuggestedRemedy

Define what this means.
Response

PROPOSED ACCEPT.  


Comment 453

The initialization for the scrambler needs to be specified.
SuggestedRemedy

Specify the initial state of the scrambler as it isn't a self-synchronizing scrambler.
Response

PROPOSED ACCEPT.  Accept, More details about the Scrambler and hoppping sequence generation are given in the section 


"UWB PHY SPREADING" here a description of the spreader as an LFSR is given along with the method to compute the hopping 
positions from the state of the LFSR.  The initial state of the LFSR for each transmission is also defined.

Comment 454

Another undefined TBD
SuggestedRemedy

Define this TBD or delete the text.  Find all other TBDs and unfinished text and put in the right text.
Response
PROPOSED ACCEPT IN PRINCIPLE.  ACCEPT IN PRINCIPLE: The whole of clause 6.8a has undergone extensive revision during the course of comment resolution.  Additionally, care has been taken to ensure that editorial errors were corrected if any original text from draft D1 remained in the new revised clause.

Comment 455
"shall be required" is redundant.  Shall is a requirement.
SuggestedRemedy
Change to "shall be supported by a compliant device."
Response
PROPOSED ACCEPT. 

Comment 456
Instead of repeating a bunch of empty subclauses, summarize the things that are the same in a dashed list.  Then call out the one thing that is different.  This subclause should be no more than one paragraph.
SuggestedRemedy
Change as indicated.
Response
PROPOSED ACCEPT.  6.8b is merged into 6.8a, the general description of the UWB PHY type.


Comment 457

Don't repeat the text for subclauses or paragraphs that is not being modified, e.g., 6.9.1.
SuggestedRemedy

Change as indicated.
Response

PROPOSED ACCEPT.  


Comment 458

"reduced" isn't clear, it could be misconstrued.
SuggestedRemedy

Change to "tighter"
Response

PROPOSED ACCEPT.  Accept:  but only because using "robust" doesn't fit here

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 460

Insert what?
SuggestedRemedy

The editing instructions for almost all of Clause 7 are wrong.  Fix them by looking at other published 802 amendments or by asking me how to do them correctly.
Response

PROPOSED ACCEPT.  The whole section on primitives has been overhauled to only add the new or changed parameters to both the primitive structure and the parameter tables.

Comment 461

The inserted text needs to be underlined, deleted text marked with a strikethrough in this clause.
SuggestedRemedy

Fix the missing underlines and strikethroughs throughout this Clause.
Response

PROPOSED ACCEPT IN PRINCIPLE.  We are mostly avoiding the repeats of text in the 4b.


Comment 462

The xrefs in this clause are all broken, e.g., Table 86 and "see 7.5.4.1"
SuggestedRemedy

Check all the xrefs and fix the broken ones.
Response

PROPOSED ACCEPT. 


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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