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Hilton Waikoloa Village, Waikoloa, Hawaii, US
September 20 - 25, 2009
Monday September 21, 2009 – Session 1
13:30-15:30
Meeting was called to order by Chair Eun Tae Won.

The IEEE patent policy was reminded by Chair Eun Tae Won and he asked whether there were any patent issues that needed to be raised.
No patent issue. 

Eun Tae Won remarked on the agenda for TG-VLC (15-09-0614-00-0007)
1. Meeting minutes was reviewed and approved (15-09-0583-00-0007)

2. Checked the schedule in agenda
A. Announced the 90 minutes time-restriction of proposal presentation for each group.
· It doesn’t matter that how many contribution/presentation is presented within 90 minutes for each group.  An group means like that; for example 3 combined university (Kookmin, SNUT, Kyung Hee) is treated as one group. 
B. Notice this meeting schedule (8 time slots was allocated)

C. Checked the presentation document number and the schedule
3. Extra session for link budget presentation and discussion was requested by Rick Robert (Intel)

A. Assigned an ad-hoc session on Sept. 22nd Tuesday 18:00.

B. Rick is going to preside the meeting and take a minutes, then report to TG7 committee.

C. Bob Heile is going to arrange the room for an ad-hoc session.

4. Checked the timeline.

A. Until now, we have a 7 group proposal and not going to accept anymore proposal and group.

5. * No objection and approved unanimously.

· Technical editor work plan (Technical Editor: Rick Roberts/Intel)
* Suggested text generation work plan (15-09-0638-00-0007): presented by Rick Roberts (Intel)

Rick explained the writing draft work plan as a technical editor.

- A standard specification.

- Robert’s Rules of Order Usage in Technical Editing.

- Example contents list.

- If we need, the time schedule is going to be discussed later.

- No objection
* Hearing proposal presentations from each group
· InterDigital
* VLC dimming proposal (15-09-0641-00-0007): presented by Doug Caster
* VLC proposal for multiplexing and MAC features (15-09-0642-00-0007): presented by Samian Kaur
Rick: In A CDMA case, the Near Far problem is very important. Intel doesn’t want to reduce the light source power, so I’m not sure how can we implement the CDMA into the VLC system. 

Doug. We need to investigate more.

Jason; Based on some paper about the CDMA, subcarrier method, it’s not easy to acquire high data rate.  How much data rate are you planning? 

Doug: higher is better.

Tae-Gyu: What stands for the RAT?

Samian: Radio Access Technology.

Rick: At page 15, what you want to talk?

Samian: It means that using other technology for uplink case.

Jason: I think it’s out of scope. In the PAR, we have a definition. 
Doug: I know it’s out of scope. However I think we need to consider that. For downlink the definition is correct, but we don’t’ have clear definition for uplink.
Tae-Gyu: I don’t think that definition is only for the downlink.  That’s for both uplink and downlink.

Sridhar: If the filler use for example 91%, it can be a problem.

Doug: That’s why we said that the time interval T is no more than 5ms.

Recessed by Chair Eun Tae Won.

Recess until session 2

Monday, September 21, 2009 – Session 2
16:00-18:00
Meeting was called to order by Chair Eun Tae Won.

* Hearing proposal presentations from each group

· 3 universities joint group (Kookmin Univ., Seoul National Univ. of Technology, Kyung Hee Univ.)

* Network composition for interconnecting cellular networks and visible light communication (15-09-0655): Presented by Yeong Min Jang (Kookmin Univ.)
* CDM scheme using scalable data rate code (15-09-0656-00-0007): presented by Jae Sang Cha (SNUT)
* MIMO VLC scheme for scalable data rate transmission (15-09-0654-00-0007) : presented by Jae Sang Cha (SNUT)
Rick: I have two questions. Could you tell me where get the 400 number of 400Mpbs? I’d like to know that how can you solve the “Near-Far problem”  and power control problem in CDM.
Jae Sang: I don’t think 400Mbps is not a problem. We’re using the special spread code.

Soo-young: Only consider the downlink?

Jae Sang: consider both downlink and uplink.

Doug: On page 6 in Doc No. 654, Usually LED is non-liner, I don’t know how can you get the result. 
Jae Sang: 1st author is going to be here tomorrow. Please he will explain in detail later.
Rick: Your proposal is not just for 400Mbps?

Jae Sang: I think lower data rate can be possible easily.

Soo-young: It’s not easy to say that the result can be same for the lower data rate.

Jae Yeun: On page 12 in Doc. No. 647, using the VLC, Can we have a seamless communication?

Yeong Min Jang: Because this standard is for VLC, so I did put the VLC in that page.

Jae Yeun: I think that the cellular network just includes VLC is redundancy.  We need to have a clear advantage.

Yeong Min: It’s general concept and I’d like to suggest.

Rick:  What kind of channel you using?
Recessed by the Chair Eun Tae Won.

Recess until session 3

Tuesday, September 22, 2009 – Session 3

08:00-10:00
Meeting was called to order by Chair Eun Tae Won.

* Hearing proposal presentations from each group

· Intel
* PHY MAC proposal to ieee802.15.7 (15-09-0636-02): presented by Rick Roberts
Jason: What’s the purpose of the training sequence?

Rick: That is for ISC.

Doug: If we need to consider lots of traffic signal, the using the random access method can be possible.  Smaller FOV angle also need to be considered.
Samian: I’d like to know the efficiency for using the ACK.
Rick: I’ll check that later back to my office. 

Doug: At page 9, Have you investigated before about the Near-Far problem?

Rick: In case of using the other kind of application in simultaneously, it can be the problem.

Chen: A noise always not conjugate to DC, at page 6, I don’t think it’s right solution. 

Rick: We will test more about sunlight noise in our lab.

Suzuki: At page 34, it’s not quite right.  It’s over-simplified.  The discovery process should be needed.  In our presentation tomorrow, we’ll talk about that. 

Sang Kyu: Manchester encoding seems not quite for perfect solution.

* Line coding for VLC wireless (15-09-0637-00-0007): presented by Rick Roberts

Sridhar: Have you consider that using the FEC decoder before the Line decoder?
Rick: At first, I need to think about that, if it works, we can consider change.

         I also need to consider the run length and DC.

Sridhar: Any other option ?

Rick: we may consider the scramble.

Bob: For ad-hoc meeting of VLC, I assigned the Kona II at 18:00~19:30.

Recessed by the Chair Eun Tae Won.

Recess until session 4
Tuesday, September 22, 2009 – Session 4
10:30 - 12:30
Meeting was called to order by Chair Eun Tae Won.

* Hearing proposal presentations from each group

· Samsung Electronics.

* Samsung VLC PHY proposal (15-09-0660-01-0007): presented by Taehan Bae, Jaeseung Son and Atsuya Yokoi
* Samsung VLC MAC proposal (15-09-0648-00-0007): presented by Sridhar Rajagopal.
Rick: At page 14, 7 channels were proposed and at page 21, 3 channels are needed for that. So, in your system, TX can receive whole channel?  How RX know that which channel is using now? There’s something is not clear to me.
* There is a discussion about channel and bandplan.

Soo-young: what the CCM stands for?

Taehan: Color Code Modulation, we’d introduced last year as a different name.

Soo-young: You suggested 7 channel, however why the CCM only use 3 color?

Yokoi: We can use all color (channel).

Soo-young: What is the “channel number” in the PHY header for CCM. If the CCM use only 3 color, why we need channel number?

Jason: If you see the Appendix, you can find that the CCM can use all color.

Jian: For using multi-channel, the receiver needs to have different optical color filter? 

Taehan: Yes, That is one of the reason, we need to have a bandplan. 

Samian: We may need a common color.

Recessed by the Chair Eun Tae Won.

Recess until session 5
Wednesday, September 23, 2009 – Session 5
13:30 - 15:30
Meeting was called to order by Chair Eun Tae Won.

* Hearing proposal presentations from each group

· VLCC 
* Proposal of MAC concept for VL-ISC (Visible Light image sensor communication) (15-09-0659-02-0007): presented by Nobuo Iizuka / Casio computer co., LTD.

* Introduction of VLCC VLC physical layer specification version 1.0 (15-09-0684-00-0007): presented by Gontaro Kitazumi / VLCC)

Rick: I don’t understand exactly what you trying to propose.

Nobuo: It’s MAC concept.

Samina: The contents at page 9 seems propose to me.

Rick: You should make understand your idea. The frame format, data rate and so on is needed. If you want      to propose your technology in the standardization, you should propose exactly what you want.  It makes me confuse.

Jae Yeun: How many pixel need? Is there any minimum number of pixels?

Nobuo: It’s depends on the application.  It’s implementation matter.
Soo-young: How fast can track the device?

Nobuo: It depends on the image sensor pixel size. Also the discovery process is needed.

Sun Ki: At page 13, the specific PN code is fixed number or not? How that number is decided?

Nobuo: It’s M-sequence.

Rick: At page 19, what the spatial consideration mandatory means?

Matsumura: It’s requirement.

Tae-Gyu: At page 12, the data rate is 100bps~5kbps, and at page 20, the data rate is 500~100K

Nobuo: The first one is for prototype and second one is for proposal. 
Rick: At page 21 for Doc. 684, there are two modulation schemes, why we need 2 different schemes?

Gontaro: The primary one is Manchester code, and inverted 4-ppm that is compatible with current IrDA product is secondary.  That is market issue.
Soo-young: So, which one is your proposed modulation scheme?
Gontaro: For dimming control, the I-4PPM is not easy to control. For the market, the Manchester is preperred.

Soo-young: At page 18, what do you want to say this slide?

Gontaro: I’d like to show the receiver sensibility.  It depends on color.

Soo-young: Are you going to use all 3 colors? Based on your slide, red color is best, so why don’t we use only red color?

Doug: Did you use the FEC? It shows the 10^-8 BER, that is before or after FEC?

Gontaro: The FEC is not used.

Tae-Gyu: At page 18, what is the QE?

Gontaro: Quantum efficiency.

Tae-Gyu: At page 27, there are so may LED companies and each LED has different characteristic, how can you consider these condition?
Gontaro: We cannot consider every LED.

Soo-young: At page 23, there are two pulse, single pulse and double pulse. Could you explain more?
Gontaro: That is from Manchester code pulse and that’s from test result.

Jason: what’s the distance and power?

Myunghee: What’s the maximum background noise?

Recessed by the Chair Eun Tae Won.

Recess until session 6
Wednesday, September 23, 2009 – Session 6
16:00-18:00
Meeting was called to order by Chair Eun Tae Won.

* Hearing proposal presentations from each group

· ETRI

* A PHY and MAC proposal of Visible Light Communications with LED lighting (15-09-0678-00-0007): presented by Tae-Gyu Kang

* ETRI PHY Proposal on VLC Line code for Illumination (15-09-0675-00-0007): presented by Dae Ho Kim

* ETRI PHY proposal on VLC band plan and modulation schemes for illumination (15-09-0674-00-0007): presented by Sang-kyu Lim

* ETRI PHY proposal on VLC TDM for LED Signboard (15-09-0677-01-0007): presented by Dae Ho Kim

* ETRI PHY proposal on color channel tolerance of receiver sensitivity (15-09-0676-00-0007): presented by Sang-Kyu Lim

* ETRI MAC proposal on color packet (15-09-0679-00-0007): presented by Ill Soon Jang

Soo-young: Are you assume that we can generate various color?
Tae-Gyu: Yes.

Soo-young: If only while color is available?

Tae-Gyu: We assume that the while color LED is RGB LED.

Soo-young: If that is not RGB LED?

Tae-Gyu: In that case, it’s not work.

Doug: About the line coding proposal, at page 4, 5 has different distance.

Tae-Gyu: One is from TCD and the other one is real number we considered.

Doug: I don’t see the error correction. If the long distance case, we may need a error correction.

Tae-Gyu: We need to consider that. However, it depends on power, so it’s not easy to say that now.

Rick: At page 9 of Doc. 674, we can think two type of flicker, bit flicker and frame flicker. 

Soo-young: If we consider the 4B6B, there’s 2bit redundancy.  Do you have any analyze result for that?

Tae-Gyu: I think there some trade-off. 

Samian: For TDM, are you consider the different source sync? In that case, that’s different from VLAN? Are there two type MAC?

Tae-Gyu: Maybe.

Jason: At page 19 of Doc. 675, did you just consider the flickering or any other consideration point?

Tae-Gyu: The flickering is most important point.

Soo-young: Do you have any specific application for two different modulation schemes that you proposed?

Tae-Gyu: No.

Soo-young: Which one is better than other one?

Tae-Gyu: R-RZ, because the VPM is a kind of line coding.

Recessed by the Chair Eun Tae Won.

Recess until session 7
Thursday, September 24, 2009 – Session 7
08:00-10:00
Meeting was called to order by Chair Eun Tae Won.

* Hearing proposal presentations from each group

·  CSUS (California State University, Sacramento)-ETRI 
* System PHY proposal for VLC applications (15-09-0653-01-0007-15-7): presented by Soo-Young Chang
* MAC proposal to IEEE 802.15.7 (15-09-0686-01-0007): presented by Kyeong Tae Kim
* Simulation results of VLC with actual Traffic light regulations in Korea (15-09-0683-00-0007): presented by Myunghee Son
Yokoi: How many LED is best for the VLC?
Soo-Young: Using many LED can give us better performance. I’m not sure exact number of LED.  Important thing is LED type.

Yokoi: Choosing the color is most important. 

Rick: I can only accept as an optional.  Because there is no LED from the vehicle company using 3 color simultaneously. That is mandatory?
Soo-young: It depends on application.

Rick: We cannot fix that color.  The LED manufacture needs to do it. 

Myunghee: We’re not only considering the vehicle communication.

Doug: At page 29, what’s the SCH and Is CDMA also proposed?

Soo-Young: Super frame Control Header. Yes

Rick: At page 15 of Doc. 686, do you think we need to consider the payload in here?

Soo-Young: It’s example of payload.

Discussion about the Link budget

* VLC Link Budget ad-hoc minutes (15-09-0680-00-0007): presented by Rick Roberts (Intel)

* VLC call for contributions link budget reference signal and noise spectral distributions (15-09-0681-00-0007): presented by Rick Roberts (Intel)
Sridhar: Don’t you think that need due date? We have a time-line, so it make us to take a lot of time.
Rick: What’s do you think about?

Sridhar: How about next meeting.

Bob: We’re not sure how long take to discuss about the science project. 

??: We’re not sure we really need the link budget and we also consider the life-time of LED.

Bob: We can think carefully. Why don’t you think the 802.11 and 802.15.4.  

Recessed by the Chair Eun Tae Won.

Recess until session 8
Thursday, September 24, 2009 – Session 8
10:30-12:30
Meeting was called to order by Chair Eun Tae Won.

· VLC Regulatory Document sub-committee discussion (Tae-Gyu Kang / ETRI)
* IEEE 802.15.7 VLC regulation document configuration (15-09-0202-03-0007): presented by Tae-Gyu Kang (ETRI)

- Report to VLC member the regulatory document progress.

* Sridhar Rajagopal moved to approve the VLC regulation document (15-09-0202-03) with Taehan Bae seconding the motion. 
* Motion was approved unanimously consent.

* Hearing the presentation

* Common understanding of TG7 VLC requirements (15-09-0692-00-0007): contributed by Samsung, ETRI and Intel, presented by Sridhar Rajagopal (Samsung)

Doug: What’s the meaning about the backhaul?

Sridhar: The standard doesn’t need to specify.

Soo-Young: Your VLC application and requirement is common understanding?

Sridhar: Those are from each company, Samsung, Intel and ETRI.

Soo-Young: Do you think 1 MAC can support every application?
Sridhar: I think I am.

Myunghee: 2 MAC is not possible?

Sridhar: Even 2 PHY we have, we can think 1 MAC can cover those.

* There is discussion about MAC and PHY number.

Matsumura: That is from 3 companies?

Sridhar: Yes.

* Need for VLC bandplan (15-09-0690-00-0007): presented by Sridhar Rajagopal (Samsung)

Rick: At page 3, I still confused. Do it use one color? Or multiple color?

Sridhar: Why don’t you think about MIMO system.

Rick: At page 4, I can agree, but in some point, the main purpose of LED is not communication. We need to consider that.

Sridhar: That’s why we suggested the guard color.

Tae-Gyu: I agree your idea. By the way, we also consider the sensitivity of PD.

Soo-young: The figure on page 7 is related with band plan?

Sridhar: Yes.

Soo-Young: We use one of them?

Sridhar: I mean that’s minimum number of color.  We can use more.

Rick: If we put the channel number into the header, how the receiver can know the using channel? 
Sridhar: We can think several methods for that.  For example, we can choose one mandatory color.  Or we can use the preamble. 

* Suggested text generation work plan (15-09-0638-00-0007): Richard Roberts (Intel)

- Discussion about the conference call

- Submit the text draft in 2 week.

Adjourn by Chair Eun Tae Won.
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