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1. First conference call


Minutes of the 1st conference call can be found in document 05-0329-00-003c

2. Second conference call


Minutes of the 2nd conference call can be found in document 05-0332-00-003c

3. Third conference call


Minutes of the 3rd conference call can be found in document 05-0351-00-003c

4. Fourth conference call


Minutes of the 4th conference call can be found in document 05-0352-00-003c

5. Fifth conference call

5.1. Date

The 5th conference call was held on June 23rd at 8PM Eastern US time.

5.2. Attendees:

1. Reed Fisher

2. Brian Gaucher

3. Hideto Ikeda 

4. Nobujiko Kuribayashi

5. Abbie Mathew

6. Tony Pollock

7. Khusro Saleem

8. Alireza Seyedi

9. Yozo Shoji

10. Stan Skafidas

11. Su-Khiong Yong

5.3. Issues discussed and decisions made:

1. The checking and updating of the table of applications in Annex B, and resolve/remove question marks was discussed. Since there were no volunteers A. Seyedi and H. Ikeda accepted to take on this task.

2. There was discussion on whether the table in Annex B implies that all the applications must be satisfied by the proposal. The group agreed that this is not the intention and this table is merely a summary of all the contributions. It was decided that a sentence clarifying this point to be added. S. Skafidas will draft this sentence and provide it to the sub-group.

3. The requirement of “4 simultaneously operating piconets” was discussed with respect to regulatory domains with smaller band allocations (Europe, Australia and perhaps Korea). The sub-group was not clear whether this requirement is equivalent to having 4 separate frequency bands. This issue is to be clarified with MAC liaison (J. Gilb) and further discussed on the next call. T. Pollock and S. Yong to look into regulations in Australia and Korea respectively. 

4. The sentence “Combination of analog/digital broadcasting channels and digital communication channels should be supported” and the related item in the table below were removed. This was due to (i) Analog broadcasting does not comply with .15.3 MAC, (ii) There are few analog broadcasting applications, (iii) Our standard should be forward looking and not held back by legacy systems.

5. Section 6.0 was edited to read as: (changes are marked in red)

“The PHY shall be able to coexist with other wireless devices that may be in close proximity to IEEE 802.15.3c devices. This includes interference from 802.15.3c devices to other wireless systems as well as interference from other wireless systems or radiators to 802.15.3c devices. 

Coexistence and interference resistance shall, at a minimum, be considered for the following wireless devices: 802.15.1 (Bluetooth™), IEEE 802.11, IEEE 802.15 (3&4), IEEE 802.16, WiMax, ISM cordless phones, and mmWave collision avoidance radars. Interference resistance from other radiators, like microwave ovens, shall also be considered.”

5.4. Action Items: 

1. A. Seyedi and H. Ikeda to compare applications to the original contributions and resolve or remove question marks from annex B.

2. S. Skafidas to draft text clarifying the purpose of the table in Annex B.

3. A. Seyedi to clarify the issue of simultaneously operating piconets.

5.5. Next Conference Call:

Agenda: 

1. Roll Call

2. Review action items from last call.

3. Start review and editing of Section 7 (Channel Models), and move to the following sections as time permits.

4. Adjourn

Date:



Thursday June 30th / Friday July 1st    

Times: 


US Eastern Time:

8.00 PM
Thursday 

US Mountain Time:
6.00 PM
Thursday 

US Pacific Time:

5.00 PM
Thursday 

Japan/South Korea Time:
9.00 AM
Friday 

Eastern Australia Time:
10.00 AM
Friday 

Please check the time conversion for your region. The reference is the US eastern time.

Call-in Number:
1-517-623-4457

Passcode:

71198#

6. Sixth conference call

6.1. Date

The 6th conference call was held on June 30th at 8PM Eastern US time.

6.2. Attendees:

1. Reed Fisher

2. James Gilb

3. Hideto Ikeda

4. Nobujiko Kuribayashi

5. Abbie Mathew

6. Hiroyo Ogawa

7. Tony Pollock

8. Alireza Seyedi 

9. Yozo Shoji

10. Stan Skafidas

11. Su-Khiong Yong

6.3. Issues discussed and decisions made:

1. To avoid the text enforcing the requirement of 4 channels in regulatory domains with small bandwidth allocation, Section 5.0 was modified as follows:

“The bit rates and ranges specified in section 3.0 shall be achievable on each piconet for operation with at least 3 other piconets operating in close proximity even with some degree of performance degradation. This requirement is based on the bandwidth available in the US, Canada and Japan regulatory domains. The proposers should demonstrate the number of channels that their proposal provides in other regulatory domains, where possible.”

2. To require the proposers to make use of the channel models that will be provided by the group the text in Section 7.0 was modified as follows. Also, the empty table was removed.

“Performance in a multipath environment is a critical feature for the TG3c alternative PHY. Document (yy/nnn) provides a reference alternative PHY channel model. The individual proposers shouldshall make use of the TG3c models as they become available as a basis for evaluating the performance of their proposals. Individuals submitting proposals that are not addressed by the RF channels selected by the group are encouraged toshall provide specific details of the channel models used with references to literature, used in other standards, and/or research.”

3. Section 8.0 was reviewed. It was decided to postpone the discussion of this section to next call, so that the members have time to review the Section referred to in the 802.15.3-2003 standard. S. Skafidas took the action item to check the referred section. The table was removed.

4. Section 9.0 was reviewed. There was a suggestion to require the proposers to provide the size of their antenna. However, it was decided to leave the text unchanged. The table was removed.

5. Section 10.0 was reviewed. There was a discussion on specifying examples for “complexity”, such as gate count and die size. It was decided to leave the text unchanged, and leave more detailed description and requirement for the Selection Criteria document. The table was removed.

6. Sections 11.0 and 12.0 were reviewed and left unchanged.

7. Sub-group members are asked to check Annex A to make sure that their names are not omitted or misspelled.

8. The text of Annex B was replaced with the text provided by S. Skafidas to clarify that not all the application have to be addressed by the proposals, as discussed on the last call. The text now reads:

“Table below summarizes potential applications of millimeter wavelength systems as submitted in response to the CFA. Any submission should try to illustrate support for some of the applications listed. The applications have been arranged in the numeric order of the document number (last column).”

9.  The table in Annex B was modified to replace the question marks with data from the original contributions. H. Ikeda and A. Seyedi provided these modifications. It was mentioned that the 40Mbps data rate calculated based on the exemplary system provided in the contribution does not reflect the real requirement of the application. H. Ogawa will email the correct data rate requirement for this application. 

6.4. Action Items: 

1. S. Skafidas to check the section in the 802.15.3-2003 standard referred to in Section 8.0.

2. H. Ogawa to provide the correct data rate requirement for application item 13 in the table in Annex B. (The correct data rate was provided on July 1st. The rate requirement is >1Gbps. The table has been modified accordingly.)
6.5. Next Conference Call:

Agenda: 

1. Roll Call

2. Review action items from last call.

3. Return to review and edit Section 8.0, if necessary.

4. Discuss any other concern in the document.

5. Discuss report and preparation for plenary meeting in San Francisco.

6. Adjourn

Date:



Thursday July 14th / Friday July 15th 

Please note that this conference call is in two weeks. There will be no conference call on July 7th/8th.

Times: 


US Eastern Time:

8.00 PM
Thursday 

US Mountain Time:
6.00 PM
Thursday 

US Pacific Time:

5.00 PM
Thursday 

Japan/South Korea Time:
9.00 AM
Friday 

Eastern Australia Time:
10.00 AM
Friday 

Please check the time conversion for your region. The reference is the US eastern time.

Call-in Number:
1-517-623-4457

Passcode:

71198#

7. Seventh conference call

7.1. Date

The 7th conference call was held on July 14th at 8PM Eastern US time.

7.2. Attendees:

1. Hideto Ikeda

2. Nobujiko Kuribayashi

3. Abbie Mathew

4. Hiroyo Ogawa

5. Tony Pollock

6. Khusro Saleem

7. Alireza Seyedi 

8. Yozo Shoji

9. Stan Skafidas

7.3. Issues discussed and decisions made:

1. S. Skafidas presented the group with some details regarding the power management methods in the 802.15.3-2003 standard, referred to in Section 8.0. Based on this information, the group decided to leave the paragraph unchanged. The last sentence was removed, due to its redundancy. The paragraph now reads:

“The proposer should indicate the possible power management actions that can be initiated by Standard 802.15.3-2003 "PHY-PWRMGT.request". Furthermore, the proposers should provide text including a table that indicates the number of power save levels offered and how much power each level saves. A power save state is also required.”

2. The group discussed whether in Section 3.0 clarification should be added regarding the data rate at the PHY-SAP, and the fact that this data rate is different from the true rate that the user sees. This issue was left to be discussed in San Francisco, together with the rate/range values.

3. For consistency the group decided to remove the “requirement tables at the end of all sections. This was done since the data in these tables are redundant.

7.4. Action Items: 

1. Alireza to present status report in SF.

7.5. Next Conference Call:

To be announced.

8. Eighth conference call

8.1. Date and Time

The 8th conference call was held on August 4th at 10AM Eastern US time.

8.2. Attendees:

1. Brian Gaucher

2. Hideto Ikeda

3. Nobujiko Kuribayashi

4. Abbie Mathew

5. Tony Pollock

6. Alireza Seyedi 

7. Su-Khiong Yong

8.3. Issues discussed and decisions made:

1. The rotational schedule of the teleconferences was reviewed:

	
	Teleconference Schedules for TG3c Technical Requirements Sub-Group

	
	US - West coast
	US - East coast
	Central Europe
	Japan/Korea
	Eastern Australia

	Schedule 1
	Thursday
	7AM
	Thursday 
	10AM
	Thursday 
	4PM
	Thursday 
	11PM
	Thursday 
	Midnight

	Schedule 2
	Thursday
	3PM
	Thursday 
	6PM
	Thursday
	Midnight
	Friday
	7AM
	Friday
	8AM

	Schedule 3
	Thursday
	9PM
	Thursday 
	Midnight
	Friday
	6AM
	Friday
	1PM
	Friday
	2PM


2. It was decided to use the TG3a Selection Criteria document (03-031r11) as our draft and edit it as needed for TG3c purposes.

3. It was decided to leave the “Notice” on page 4 to be edited with the link budget section. (All text marked in blued in the draft document is left to be edited at a later time).

4. Section 1 (Introduction) was edited to read:

1. Introduction

This is the criteria for the selection of the alternate PHY Draft Proposals. In order to accurately and consistently judge the submitted proposals, technical requirements are needed that reflect the application scenarios that were contributed in response to the call for applications and projected applications.
This working document will become the repository for the requirements to be used in the selection process for a PHY Draft Standard for P802.15.3c. The criteria presented in this document are based on TG3c System Requirements document [05-0353-05], which takes precedence, and may also contain more general marketing requirements on which the proposers are asked to comment. 

The document is divided into four sections: General Solution Criteria, MAC Protocol Supplements Criteria, PHY Layer Criteria, and Annex A. Annex A includes a self evaluation, expected with each proposal, and the evaluation process. Document [yy-nnnn-rr] provides the down selection process.

This document and the TG3c System Requirements document [05-0353-05] provide the technical content for the project to develop an alternate physical layer (alt-PHY). This alt-PHY shall be a supplement to the IEEE 802.15.3-2003 Standard. This Selection Criteria document references the IEEE 802.15.3-2003 Standard.
In this document, as per [05-0353-05], the reader will see reference to 1Gb/s mandatory data rate.  The associated distance for these data rates are, respectively, 10 meters, 4 meters and a distance given by the presenter.  The mentioned data rate is a minimum and data rates in the actual proposals may be higher than the minimum.  

It is recognized by the committee that the effort required to respond to all of the selection criteria is substantial. To help proposers prioritize their efforts, simulation results for the mandatory minimum rate (>=1Gbps) are expected from the proposers during the first round of presentations. Results for the remainder of the proposal can be provided in subsequent presentations by proposers if desired.

5. Section 2 (Introduction) was edited to read:

2. References

[15.3]

IEEE 802.15.3-2003 Standard

[05-0353-05]
IEEE P802.15-05-0353-05, TG3c System Requirements

[yy-nnnn-rr]
IEEE P802.15-yy-nnnn-rr, TG3c Down Selection Process

[yy-nnnn-rr]
IEEE P802.15-yy-nnnn-rr, Channel Modeling Sub-committee Report

8.4. Action Items: 


None.

8.5. Next Conference Call:

Agenda:

1. Roll call

2. Review and edit Section 3.1 and related sub-sections

3. Review and edit Section 3.2.1 and related sub-sections

4. Review and edit Section 3.2.2 and related sub-sections

5. Adjourn

Date and time: Thursday/Friday August 11th/12th
	
	US - West coast
	US - East coast
	Central Europe
	Japan/Korea
	Eastern Australia

	Schedule 2
	Thursday 3PM
	Thursday 6PM 
	Thursday Midnight
	Friday 7AM
	Friday 8AM


Phone information:

Phone:

+1-319-256-0200

Pass code:
151442#

9. Ninth conference call

9.1. Date and Time

The 9th conference call was held on August 11th at 6PM Eastern US time.

9.2. Attendees:

1. Reed Fisher

2. Abbie Mathew

3. Alireza Seyedi 

4. Su-Khiong Yong

9.3. Issues discussed and decisions made:

1. Section 3.1 and Figure 1 were reviewed and edited as follows. 

3.1. Unit Manufacturing Cost/Complexity (UMC)

3.1.1. Definition

The cost/complexity of the device must be as minimal as possible for use in the personal area space, see [05-0353-05]. Fig. 1 illustrates the logical blocks in the transceiver PHY layer. Not all blocks are required to implement a communications system. However, if the functionality is used (even optionally) in the specification, then the complexity for implementing the functionality must be included in the estimate. The order and contents of the blocks may vary.
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Figure 1: Logical blocks in the transceiver PHY layer

· Encode/Decode: packet formation including headers, data interleaving, error correction and detection (FEC, CRC, etc.), bias suppression, data scrambling. 

· Modulate/Demodulate: convert digital data to analog format, can include symbol filtering, frequency conversion, frequency filtering. 

· Transmit/Receive: transition the signal to/from the channel. 

3.1.2. Values 

Complexity estimates should be provided in terms of both analog and digital die size estimates, semiconductor processes, specified year for process technologies, gate count estimates, and major external components. Similar considerations should be made with regard to MAC enhancements. Reasonable and conservative values should be given. Relative comparisons to existing technologies are acceptable. 

2. Section 3.2.1 was split into three subsections:

3.2.1.1. Error rate criterion

3.2.1.2. Receiver sensitivity

3.2.1.3. Peer-to-peer throughput

3. Section 3.2.1.1 was reviewed and edited as follows. The size of the payload will be discussed on the next call.

3.2.1.1. Error Rate Criterion

The error rate criterion is the maximum packet error rate (PER) for a specified payload size. Payload size for the PER test is 2048 bytes. . The error ratio should be determined at the PHY-SAP interface, after any error correction methods required in the proposed device have been applied.

4. Section 3.2.1.2 was reviewed and edited as follows. The size of the payload and the PER value will be discussed on the next call. It was decided that the effect of antenna gain (TX and RX), path-loss and transmit power on link distance must be considered together in another section of the document.

3.2.1.2. Receiver Sensitivity

The receiver sensitivity is the power level of a signal in dBm present at the input of the receiver for which the error rate criteria are achieved in the AWGN environment at the minimum data rate of 1Gb/s. The proposer should include all the calculations used to determine the receiver sensitivity. These calculations should assume 0dBi antenna gain for both transmitter and receiver antennas. The minimum required receiver sensitivity is that sensitivity which produces PER less than 8% for 2048 byte packets.  The receiver sensitivity is calculated in clause 5.6.2.
9.4. Action Items: 


None.

9.5. Next Conference Call:

Agenda:

1. Roll call

2. Discuss and decide payload size and PER for error rate criterion (3.2.1.1 and 3.2.1.2)

3. Review and edit Section 3.2.1.3 

4. Review and edit Section 3.2.2 and related sub-sections

5. Review and edit Section 3.2.3 and related sub-sections

6. Adjourn

Date and time: Thursday/Friday August 18th /19th
	
	US - West coast
	US - East coast
	Central Europe
	Japan/Korea
	Eastern Australia

	Schedule 3
	Thursday
	9PM
	Thursday 
	Midnight
	Friday
	6AM
	Friday
	1PM
	Friday
	2PM


Phone information:

Phone:

+1-319-256-0200

Pass code:
151442#

10. Tenth conference call

10.1. Date and Time

The 10th conference call was held on August 18th at midnight Eastern US time.

10.2. Attendees:

1. Hideto Ikeda

2. Abbie Mathew

3. Alireza Seyedi 

4. Su-Khiong Yong

10.3. Issues discussed and decisions made:

1. Sections 3.2.1.1 and 3.2.1.2 were reviewed. It was decided that the payload length should be 2048 bytes, and the packet error rate to be 8 percent.

2. Section 3.2.1.3 was reviewed and edited as below. The length of the simulations are left to be decided when we have more knowledge of the channel model and number of channel realizations.

3.2.1.3. Peer-to-peer data throughput

The PHY-SAP peer-to-peer data throughput of the device is the net amount of data that is transferred from one PHY SAP to another. Throughput should be measured over at least 200 packets. The connection should already have been established and in progress. The units of the data throughput are in Gb/s. The packet length should be should be as described above.  The throughput should include the normal overhead associated with a packet transmission.
3. Section 3.2.2.1 was edited as below.

3.2.2.1. Definition

Interference susceptibility refers to the impact that other co-located intentional and unintentional radiators may have on a proposed alt-PHY. This section is mainly concerned with the interference coming from other non-P802.15.3c devices. 

4. Section 3.2.2.2 was edited as below. 

3.2.2.2. Interference Model

Since the effect of RF radiators that operate in a frequency below 10GHz, on an IEEE 802.15.3c system is minimal, the proposers are not required to consider these interferers.

The following interferers will be considered:

· IEEE 802.16

· In-band generic interferers

· Out-of-band generic interferers

Although other wireless systems may be present, the above systems represent a broad representative set of interferers whose impact has been determined to be sufficient for the evaluation of the proposed alt-PHY solutions based upon the IEEE P802.15.3c target applications. Since this document is concerned only with evaluating the capabilities, complexities, and performance implications of proposed physical layers, it is sufficient to use generic models of the above systems in order to ease the burden on the proposers. 

The following representative models are suggested.

5. Subsections of section 3.2.2.2 were modified to reflect the considered cases. The new subsections are:

3.2.2.2.1. IEEE 802.16 

[Text to be filled.]

3.2.2.2.2. Generic In-band Modulated Interferer

For ultra-wideband based proposals, there may be other wireless systems that may be near the P802.15.3a system that could cause in-band interference. In order to understand how much protection the system will provide in this case of an unknown modulated interferer, the following model is proposed for evaluation.
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3.2.2.2.3. Generic In-band Tone Interferer

All systems may experience tone interference resulting from close proximity to unintentional radiators like PCs or consumer electronic devices. In order to understand how much protection the system will provide in this case of an unknown modulated interferer, the following model is proposed for evaluation.
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3.2.2.2.4. Generic Out-of-band Modulated Interferer

[Text to be filled]

3.2.2.2.5. Generic Out-of-band Tone Interferer

[Text to be filled]

10.4. Action Items: 


None.

10.5. Next Conference Call:

Agenda:

1. Attendance

2. Review and edit sub-sections 3.2.2.2.1 through 3.2.2.2.5

3. Review and edit Section 3.2.2.3

4. Adjourn

Date and time: Thursday August 25th

	
	US - West coast
	US - East coast
	Central Europe
	Japan/Korea
	Eastern Australia

	Schedule 1
	Thursday
	7AM
	Thursday 
	10AM
	Thursday 
	4PM
	Thursday 
	11PM
	Thursday 
	Midnight


Phone information:

Phone:

+1-319-256-0200

Pass code:
151442#

11. Eleventh conference call

11.1. Date and Time

The 11th conference call was held on August 25th at 10AM Eastern US time.

11.2. Attendees:

1. Reed Fisher

2. Brian Gaucher

3. Alireza Seyedi 

4. Su-Khiong Yong

11.3. Issues discussed and decisions made:

1. There were no volunteers to provide text for section 3.2.2.2.1 (Interference model for IEEE 802.16). 

2. Section 3.2.2.2.2 was edited as follows:

3.2.2.2.2. Generic In-band Modulated Interferer

There may be other wireless systems that may be near the P802.15.3c system that could cause in-band interference. In order to understand how much protection the system will provide in this case of an unknown modulated interferer, the following model is proposed for evaluation.
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3. Section 3.2.2.2.3 was edited as follows:

3.2.2.2.3. Generic In-band Tone Interferer

All systems may experience tone interference resulting from close proximity to unintentional radiators like PCs or consumer electronic devices. In order to understand how much protection the system will provide in this case of an unknown modulated interferer, the following model is proposed for evaluation.
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4. Section 3.2.2.2.4 was edited as follows:

3.2.2.2.4. Generic Out-of-band Modulated Interferer

There may be other wireless systems that may be near the P802.15.3c system that could cause in-band interference. In order to understand how much protection the system will provide in this case of an unknown modulated interferer, the following model is proposed for evaluation.
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], and v(t) is the baseband waveform shape. The following table specifies the relevant parameters:
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5. Section 3.2.2.2.5 was edited as follows:

3.2.2.2.5. Generic Out-of-band Tone Interferer

All systems may experience tone interference resulting from close proximity to unintentional radiators like PCs or consumer electronic devices. In order to understand how much protection the system will provide in this case of an unknown modulated interferer, the following model is proposed for evaluation.
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 should be chosen to be outside the system bandwidth.

6. Section 3.2.2.3 was edited as follows:

3.2.2.3. Evaluation Method and Minimum Criteria

The following subsections describe how the above models can be used for evaluating the performance impact on the proposal. Since the performance of these systems may depend on particular receiver designs, and it is not the intent to standardize certain receiver designs, the proposer should describe any special circuits that were needed to obtain these results (e.g., interference suppression algorithms, notch filters, steep roll-off filters, etc.).

7. Subsections 3.2.2.3.1-3.2.2.3.5 were removed. Instead subsection 3.2.2.3.1. was added:

3.2.2.3.1. 802.16

[Text to be filled]

8. Subsections 3.2.2.3.6-3.2.2.3.8 were re numbered and edited as follows. The details of minimum criteria were left to be discussed on future calls and decided in Garden Grove.

3.2.2.3.2. Generic In-band Modulated Interferer

When this interferer is present, using simulation results, analysis, or technical explanations, determine the average received interference power, 
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, that can be tolerated by the receiver, after it has executed any interference mitigation algorithms, while still maintaining a PER less than 8% for 2048 byte packets. The proposer is to show results for a number of different center frequencies or describe how the performance changes as the center frequency changes.

Minimum criteria: 
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3.2.2.3.3. Generic In-band Tone Interferer

When this interferer is present, using simulation results, analysis, or technical explanations, determine the average received interference power, 
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, that can be tolerated by the receiver, after it has executed any interference mitigation algorithms, while still maintaining a PER less than 8% for 2048 byte packets. The proposer is to show results for a number of different center frequencies or describe how the performance change as the center frequency changes.

Minimum criteria: 
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3.2.2.3.4. Out-of-Band Interference from Intentional or Unintentional Radiators
Proposers should report the minimum out-of-band rejection in dB provided by the proposed system. This will provide a minimum standard for out-of-band interferer immunity.

11.4. Action Items: 

1. Su-Khiong to perform rough calculations for interference susceptibility minimum criteria.

11.5. Next Conference Call:

Agenda:

1. Attendance

2. Discuss minimum criteria for interference susceptibility.

3. Review and edit Section 3.2.3

4. Review and edit Section 3.3

5. Adjourn

Date and time: Thursday September 1st / Friday September 2nd 
	
	US - West coast
	US - East coast
	Central Europe
	Japan/Korea
	Eastern Australia

	Schedule 2
	Thursday 3PM
	Thursday 6PM 
	Thursday Midnight
	Friday 7AM
	Friday 8AM


Phone information:

Phone:

+1-319-256-0200

Pass code:
151442#

12. Twelfth conference call

12.1. Date and Time

The 12th conference call was held on September 1st at 6PM Eastern US time.

12.2. Attendees:

1. Reed Fisher

2. Hideto Ikeda

3. Abbie Mathew

4. Alireza Seyedi 

12.3. Issues discussed and decisions made:

1. Discussion of minimum criteria for interference susceptibility will be postponed to Garden Grove meeting.

2. Section 3.2.3.1 was modified: all references to 15.3a were changed to 15.3c.

3. Section 3.2.3.2 and its subsections were modified as follows. The related US, Japanese and Canadian regulations documents were left to be checked. Abbie will provide the related documents (see action items).

3.2.3.2. Coexistence Model

The following victim receivers which may be co-located with P802.15.3c devices, will be considered here:

· IEEE 802.16

Although other wireless systems may be present, the above systems represent a broad representative set of systems whose impact has been determined to be sufficient for the evaluation of the proposed PHY solutions based upon the IEEE P802.15.SG3c target applications.  

For US Regulatory domain:

Each of the victim receivers listed above operates in unlicensed spectrum and, according to FCC, 47 C.F.R. Sec. 15.255, may not cause and must accept harmful interference. For this reason these systems have been specified to operate in presence of other devices sharing the same spectrum. 

The coexistence model, evaluation method and criteria are based on victim receiver’s performance in presence of P802.15.3c transmitters sharing the same frequency of operation, not on P802.15.3c transmit power. This model is consistent with new FCC interference recommendations, described in Spectrum Policy Task Force report, ET Docket No. 02-135, Nov 2002.
For Japanese regulatory domain:
[text to be filled]

For Canadian regulatory domain:

[text to be filled]

The following sections describe in more detail the reference systems that must be considered by each PHY proposal.

3.2.3.2.1. IEEE 802.16

[text to be filled]

4. Section 3.2.3.3 and its subsections were modified as follows. The minimum and desired criteria as well as the 802.16 victim model will be discussed on following calls and will be decided in Garden Grove. Abbie will check the 802.16 document with regards to the specifications in the 60GHz range (See action items).

3.2.3.3. Evaluation Method and Minimum Criteria

In order to simplify the criteria, the Interfering Average Power generated by the P802.15.3c transmitter and measured in the relevant bandwidth of the victim receiver at any frequency at which that receiver operates should be used as a parameter to evaluate the coexistence capability of the proposed PHY. This power received by a 0 dBi antenna at the victim receiver frequency should be calculated at 1 m and 0.3 m distance separation between P802.15.3c transmitter and victim receiver.  

For example, the minimum receiver sensitivity for an IEEE 802.16 device is –82 dBm in the 6 Mb/s mode and –65 dBm in the 54 Mb/s mode, according to Clause 17.3.10 in IEEE P802.11a/D5.0. The impact on the victim receiver may be estimated by stating the Interfering Average Power in relation to the victim receiver’s minimum sensitivity. Furthermore, the impact on PER can be estimated from curves published in the specifications and standards for the victim receiver. 
3.2.3.3.1. IEEE 802.16 Victim

Minimum Criteria: The interfering average power generated by the P802.15.3c transmitter and measured in the relevant bandwidth of the victim receiver should be at least 6 dB below the minimum sensitivity level of the 802.16 device operating in the 6 Mb/s mode, when the separation between the P802.15.3c transmitter and victim receiver is 1 m.

Desired Criteria: The interfering average power generated by the P802.15.3c transmitter and measured in the relevant bandwidth of the victim receiver should be at least 6 dB below the minimum sensitivity level of the 802.16 device operating in the 6 Mb/s mode, when the separation between the P802.15.3c transmitter and victim receiver is 0.3 m.
5. The first paragraph of Section 3.3 was reviewed and left unchanged.

6. Section 3.3.1 was reviewed and left unchanged.

7. Section 3.3.2 was modified as follows

3.3.2. Time to Market

3.3.2.1. Definition 

Time to Market addresses the question of when the proposed technology will be ready for market.

3.3.2.1. Values

The proposal shall include an estimate of a schedule for when the PHY would be available for market.

8. Section 3.3.3.1 was reviewed and left unchanged.

9. Section 3.3.3.2 was modified as follows

3.3.3.2. Values

The proposer shall state which regions the proposal is in regulatory compliance. Merit is awarded for each region of compliance. 


Merit awarded for each category:

1. US FCC regulations

2. Japanese regulations

3. Canadian Regulations

4. Other National Regulations

Specific conflicts and potential derogations should be detailed. 

10. Section 3.4 was modified as follows

3.4. Scalability

3.4.1. Definition

Scalability refers to the ability to adjust important parameters, such as those mentioned below, (if they are required by the applications) without rewriting the standard. The MAC should be able to support the scaling of the PHY. 

3.4.2. Values

Scalability parameters include; power consumption, payload bit rate and data throughput both measured at the PHY-SAP, channelization (physical or coding), complexity, range, frequencies of operation, occupied bandwidth of operation, and other functions deemed appropriate. 

12.4. Action Items: 

1. Su-Khiong to perform rough calculations for interference susceptibility minimum criteria.

2. Abbie will provide “ET Docket No. 02-135, Nov 2002” and  other related document numbers for US, Japanese and Canadian  Regulatory domains. Abbie has already provided these document:

ET Docket No. 02-135, Nov 2002 will be sent on the 3c reflector.

Related regulatory documents:

· US : CFR Title 47, Part 15.255

· Canada: RSS-210

· Japan: ARIB STD-T69 Version 1.0

3. Abbie will check the 802.16 specification with regards to 60GHz band. Abbie has already provided the information below:

(a) 802.16 documents cover 10 to 66 GHz. Note that they were written for 10.5 GHz, LMDS (24 – 28 GHz) and 40 GHz applications. The document goes up to 66 GHz because, I think, of the PAR.

(b) The modulation is QPSK, 16 QAM and 64 QAM with channel width of 25 MHz for FDD and 28 MHz for TDD.

There are two 60 GHz outdoor P2P radio manufacturers, namely, Terabeam (my former company) and BridgeWave. Their products provide 100 Mbps, OC-3, OC-12 and Gigabit Ethernet wireless connectivity. Their modulation is ASK and BFSK. None of their products is in compliance with 802.16 because a standard specifically for 60 GHz does not exist. None of the 802.16 documents I reviewed even mentioned Part 15.255. 

12.5. Next Conference Call:

Agenda:

1. Attendance

2. Edit Section 3.2.3.2 to insert the relevant regulatory documents and related text.

3. Discuss 802.16 in 60GHz band and plan for providing 802.16 interferer/victim models.

4. Review and edit Section 3.5

5. Review and edit Section 3.4

6. Start work on Section 5

7. Adjourn

Date and time: Thursday September 8th / Friday September 9th  

	
	US - West coast
	US - East coast
	Central Europe
	Japan/Korea
	Eastern Australia

	Schedule 3
	Thursday
	9PM
	Thursday 
	Midnight
	Friday
	6AM
	Friday
	1PM
	Friday
	2PM


Phone information:

Phone:

+1-319-256-0200

Pass code:
151442#

13. Thirteenth conference call

13.1. Date and Time

The 13th conference call was held on September 8th at midnight Eastern US time.

13.2. Attendees:

1. James Gilb

2. Hideto Ikeda

3. Abbie Mathew

4. Alireza Seyedi 

5. Yozo Shoji

6. Su-Khiong Yong

13.3. Issues discussed and decisions made:

1. It was decided that the group should abandon the rotating teleconference schedule and go back to the old, fixed schedule.

2. Section 3.2.3.2 was discussed. Since the particular coexistence model is indepent of the regulatory domain, it was decided that the mention of the regulatory documents here is redundant. Therefore, this section was modified as below:

3.2.3.2. Coexistence Model

The following victim receivers which may be co-located with P802.15.3c devices, will be considered here:

· IEEE 802.16

Although other wireless systems may be present, the above systems represent a broad representative set of systems whose impact has been determined to be sufficient for the evaluation of the proposed PHY solutions based upon the IEEE P802.15.SG3c target applications.  

The following sections describe in more detail the reference systems that must be considered by each PHY proposal.

3.2.3.2.1. IEEE 802.16

[text to be filled]

It was pointed out that the ARIB T74 standard in Japan operates in the 60GHz frequency range and should be included in the interference and coexistence section. Ikeda-san will look into this standard and give details and possibly interference and coexistence models in Garden Grove.

James Gilb will also look into the 802.16 and give details and possibly interference and coexistence models in Garden Grove.
3. Section 3.5 was reviewed. Since none of the provided applications require location, it was decided that this section is removed.

4. Section 4 was discussed. It was decided to keep the text unchanged at this time. The issue of how much change to MAC is allowed in the scope of TG3c will be discussed in Garden Grove.

5. Section 5.1 was reviewed. It was modified as follows:

5.1. Size and Form Factor

5.1.1. Definition

Size is important for consumer electronic systems.  The smaller the package, the easier it is to embed. Antennas are not considered in the size requirements. Antenna size is considered separately from the size of the PHY and the MAC.

5.1.2. Values

Proposers shall report the estimated size of their proposed PHY and the 802.15.3 MAC 2 years after approval of the standard. The proposers shall also provide the size of the antenna used for performance evaluation. 

13.4. Action Items: 

1. Ikeda san will look into this standard and give details and possibly interference and coexistence models in Garden Grove.

2. James Gilb will also look into the 802.16 and give details and possibly interference and coexistence models in Garden Grove.

13.5. Next Conference Call:

Agenda:

1. Attendance

2. Discuss preparations for Garden Grove

3. Review and edit Section 5.2

4. Review and edit Section 5.3

5. Adjourn

Date and time: Thursday September 15th / Friday September 16th  

US Eastern Time:

8.00 PM
Thursday 

US Mountain Time:
6.00 PM
Thursday 

US Pacific Time:

5.00 PM
Thursday 

Japan/South Korea Time:
9.00 AM
Friday 

Eastern Australia Time:
10.00 AM
Friday 

Please check the time conversion for your region. The reference is the US eastern time.

Phone information:

Phone:

+1-319-256-0200

Pass code:
151442#

14. Fourteenth conference call

14.1. Date and Time

The 14th conference call was held on September 15th at 8PM Eastern US time.

14.2. Attendees:

1. Reed Fisher

2. Hideto Ikeda

3. Tony Pollock

4. Alireza Seyedi 

5. Yozo Shoji

6. Hirokazu Tada

7. Su-Khiong Yong

14.3. Issues discussed and decisions made:

1. Preparation for Garden Grove Interim meeting:

a. Alireza will prepare the sub-group report, including important modifications made and issues left to be discussed in Garden Grove.

b. Su-Khiong will present and discuss calculations for the “minimum requirements” in the interference and coexistence sections.

c. Ikeda-san will present some details on the STD-T74.

d. If possible there will be an Ad Hoc meeting on Tuesday afternoon to work on the Selection Criteria document. Details will be announced on the TG3c reflector Monday.

2. Sections 3.2.2 and 3.2.3 were modified to include STD-T69 and STD-T74 standards. The detailed model and text will be provided at a later time. If a specific model cannot be obtained for these standards, they should be treated under the generic models.

3. Section 5.2.1.1 was reviewed and left unchanged.

4. Section 5.2.1.2 was modified as follows

5.2.1.2. Values

The proposer should provide the payload bit rates to meet the mandatory payload bit rates for the PHY-SAP as defined in clause 3 of [05-0353-05-003c].

5. Section 5.2.2 was reviewed and left unchanged, except for changing the packet size to 2048 bytes. Alireza will check the 15.3 standard to see if the definitions of the mentioned variables are given. Otherwise definitions will be added here.

6. Section 5.2.3 was modified as follows to include the throughput calculation in the Imm-ACK mode. The formulas will be updated.

5.2.3. PHY-SAP Throughput 

5.2.3.1. Definition

The PHY-SAP data throughput (in the NO-ACK mode) is defined as the bit rate at which a series of 5 MPDUs are transferred from the MAC to the PHY across the PHY-SAP in the NO-ACK mode. The data throughput rate will be lower than the payload bit rate due to packet overhead as defined in 5.2.2.1. The relation of the payload throughput, Payload_Throughput_PHY_SAP, to the payload bit rate, R_Pay, for n frame throughput is given by:

Payload_Throughput_PHY_SAP = n Payload_bits/[T_PA_INITIAL+T_SIFS + (n-1) (T_PA_CONT+T_MIFS) + n (Payload_bits/R_Pay+T_MACHDR + T_PHYHDR+T_HCS+T_FCS)]

Or equivalently:

Payload_Throughput_PHY_SAP = n Payload_bits / [T_PA_INITIAL+T_SIFS+(n-1)  (T_PA_CONT+T_MIFS) + n  (T_DATA+T_MACHDR + T_PHYHDR+T_HCS+T_FCS)]

The PHY-SAP data throughput (in the Imm-ACK mode) is defined as the bit rate at which a series of 5 MPDUs are transferred from the MAC to the PHY across the PHY-SAP, in the Imm-ACK mode. The data throughput rate will be lower than the payload bit rate due to packet overhead as defined in 5.2.2.1. The relation of the payload throughput, Payload_Throughput_PHY_SAP, to the payload bit rate, R_Pay, for n frame throughput is given by:

Payload_Throughput_PHY_SAP = n Payload_bits/[T_PA_INITIAL+T_SIFS + (n-1) (T_PA_CONT+T_MIFS) + n (Payload_bits/R_Pay+T_MACHDR + T_PHYHDR+T_HCS+T_FCS)] [to be modified for the Imm-ACK mode]
Or equivalently:

Payload_Throughput_PHY_SAP = n Payload_bits / [T_PA_INITIAL+T_SIFS+(n-1)  (T_PA_CONT+T_MIFS) + n  (T_DATA+T_MACHDR + T_PHYHDR+T_HCS+T_FCS)] [to be modified for the Imm-ACK mode]
5.2.3.2. Values

The proposed data throughput rates should be specified in Mb/s for both single frame and the multiframe transmission, both for the NO-ACK and the Imm-ACK modes.

14.4. Action Items: 

1. Alireza will prepare the sub-group report

2. Su-Khiong will present and discuss calculations for the “minimum requirements”.

3. Alireza will contact James regarding 802.16 interference/coexistence text.

4. Ikeda-san will present some details on the STD-T74.

5. Alireza will check the 15.3 standard for the definitions of the parameters in section 5.2.2.

14.5. Next Conference Call:

To be announced







Submission
Page 

D. Kawaguchi, Symbol Technologies
Submission
Page 

Alireza Seyedi, Philips

_1069831196.unknown

_1069852843.unknown

_1081179050.unknown

_1098687065.unknown

_1081180312.unknown

_1098686289.unknown

_1081179109.unknown

_1081178568.unknown

_1081178711.unknown

_1081178523.unknown

_1069852815.unknown

_1066024843.unknown

_1069831175.unknown

_1066024826.unknown

_1065954528.unknown

_1065955180.unknown

_1065954305.unknown

