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Hyatt Regency in Vancouver, BC Canada
March 8-13, 2009
Monday, March 9, 2009 – Session 1
16:00
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 (15-09-0102-02-0007)
1. Meeting minutes was reviewed and approved (15-09-0091-00-0007)

2. Checked the schedule in agenda

3. Notice this meeting schedule (6 time slot was allocated)

4. Notice of the status of 3 sub-committee

A. Introduce Rick Roberts and Sridhar as chair of the VLC Application sub-committee and Technical Requirement Document sub-committee, respectively to VLC members.

B. Ask volunteer of the Regulatory sub-committee chair

5. Checked the presentation schedule.

A. Add Rick’s contribution (15-09-0136) on Thursday session

No objection and agenda was approved unanimously.
* Hearing presentations
* The OMEGA use case (15-09-0123-04-0007): presented by Joachim Walewski (Siemens AG)

??:  question about QAM.
Joachim: It’s possible to use the sub-carrier at the baseband.

Sridhar: you assuming that the light from the LED is coherent?

Joachim: No, it’s incoherent.  We can find the phase change after the demodulation.
Don: What’s the driver?

Joachim: It’s setup box.

Larry:  At page 10, how can you integrate three different kind of technology (PHY)? And inter-MAC?
Joachim: I cannot tell now, it’s going to be release around summer.
?? : Technically, 1Gbps is possible?

Joachim: Technically, yes.  However, the device is going to be expensive and there some issue of the link budget.

Eun tae: I don’t’ think that PLC is that fast

Joachim: They are developing now, more and more.

Taehan: Could you explain more about the Showroom? For 1Gbps, does OMEGA use the LASER?

Joachim:  Yes, we use the laser for that speed.

Don: How collaborate with other high speed manufacture? Have ever discussed or research together about this issue? Is there any preliminary research for the interface?
Joachim: We have to collaborate with other company for interface issue. I don’t think there is any preliminary research for the interface 

* Some thoughts on VLC (15-09-0111-00-0007): presented by Rick Roberts (Intel)
There was a discussion about MAC and existing standard related with vehicle communication.

Joachim: In EU, I think there is an infrared standard related with vehicle communication. I’ll look into it.

Don: What kind of use case we can imagine between two vehicles with 300Km/h?

Rick: For example, let the other vehicle know about car accident, working area and so on.

Larry: If we need to consider the 300Km/h speed, what kind of technology we need to consider for that?
Rick: I think the device discovery is going to be one of issues.

Kandarp: Did you consider the CDMA?

Rick: it’s potential option. I don’t know yet. I can just say that the possibility.
Tae-Gyu: What’s the first use case of Intel?

Rick: We’re interested in anything related with new market like networking vehicle and infrastructure.

Eun Tae: Have ever worked with image sensor?
Rick: No.

Eun Tae: I’d like to ask the same question to VLCC.  Have ever tried that kind of test before?
Tom: Not yet. We haven’t.

18:00

Recess until session 2

Recessed by Chair Eun Tae Won.
Tuesday, March 10, 2009 – Session 2

08:00

Meeting was called to order by Chair Eun Tae Won.

* Hearing presentations
* Considerations for getting a delicate VLC application summary (15-09-0159-00-0007): presented by Sang-Kyu Lim (ETRI)
Rick: Do you think we need to use the lux?
Sridhar: His (Sang-Kyu) contribution said that we need to use both.

Rick: I have comments. At page 21, careful to use that how much power was used for sending the data. 
At Page 8-12, there’s some missing point, we have to consider the MAC.  I think we need to group the data rate. 

Larry: If we consider the mobility, we need to use the term precisely.  If the device is in a communication coverage area, it’s not mobile.  When the device moves, we need to consider the NLOS case and that’s the different story. At the MAC, we may need the ACK.

Rick: In VLC applications, the most of the uni-directional use case is the broadcast use cases. We can use the CRC, 

* VLC potential use cases and technical requirements (15-09-0117-01-0007): presented by Taehan Bae / Ying Li (Samsung)
Rick: Did you include these use case in your application summary document?

Taehan: Not yet.

Rick: At page 4, how can you make the back-link?

Taehan: That’s the one of our concern points.

Don: I think it’s possible.  

Kandarp: Have you ever think about the underwater communication use case?

Taehan: I’m not sure. We haven’t tried yet.  Actually, one of our colleagues had that idea.  That’s our old contribution.

Tom: We tried before. I can give you information.

* MAC design considerations for VLC (15-09-0180-00-0007): presented by Farooq Khan / Sridhar Rajagopal (Samsung)
Tae-Gyu: At page 11, what’s the FDD mean?
Farooq: Frequency division duplex, 

Rick: comments: At slide 5, we may not interest in very low data rates application.  If we think that why we need the low data rate is needed, at first, because of modulation, LED driver cannot support high data rate.  Secondly, the link budget drove it to low data rate.

Larry: slide 6, how can we accommodate large of data

Mao: At slide 8, I don’t understand well that picture.
Sridhar: It’s a chromatic diagram. There was an explanation about the chromatic diagram.

* Consideration on VLC application (15-09-0173-00-0007): presented by Taehan Bae (Samsung)
Don: When we’re talking about the PAN, we think the distance around 10m.  Some consideration like channel selection is missed in our application summary document.  

Taehan: I think some consideration is not clear.  We may need to define some term like device discovery.

Rick: With some technology, we can find the VLC device.  It’s nothing with the channel.

Taehan: If we want to add the wavelength selection parameter, first we need an opinion from VLC members.

Larry:  If the multiple channels are going to be used, the management technique is required too.

10:00
Recess until session 3

Recessed by Chair Eun Tae Won.
Tuesday, March 10, 2009 – Session 3
10:30

Meeting was called to order by Chair Eun Tae Won.

* Mr. Clint Chaplin showed the “LighTalk (LighTalk LED scanner) to VLC members.

· VLC Application sub-committee discussion (Rick Roberts / Intel)
- New applications from Taehan/Ying and Joachim in this meeting are going to be included later.  

- There is a long discussion about mobility and hand-over issues.

  (In a long time, there are lots of questions, answers and comments.  There is some part of discussion.) 

. When the vehicle is moving and the signboard is broadcasting the data, we can say that there are mobility issues and PHY issues. 

. It seems PHY and MAC issues, because MAC allocates the time slots.

. 

. AP can be treated as a controller. 

. Each other device can be the controller.

. If the hand-over is related with the MAC, it’s in our scope. However, if we’re talking about the upper –layer, it’s out of scope.

. MAC can support the hand-over.
. Usually, we can say that the hand-over is network issue.

. Even in one room, if the connection of the device is changed between two different lighting, we need to consider the hand-over. 
. That can be the channel management issue. 

 . There is no conclusion.
-  Call for contribution about the Hand over issue by Eun Tae and Rick
12:30

Recess until session 4

Recessed by Chair Eun Tae Won.
Wednesday, March 11, 2009 – Session 4
08:00

Meeting was called to order by Chair Eun Tae Won.

· VLC Regulatory sub-committee discussion (Tae-Gyu Kang / ETRI)
- There is a discussion about VLC regulatory document. 

* Green IT Regulation (15-09-0182-00-0007): presented by Tae-Gyu (ETRI)
Joachim: We may add some information about EMC into the document.

* TG7 VLC regulation document list and summary (15-09-0194-00-0007): presented by Tae-Gyu (ETRI)
Joachim:  There one missing contribution from me on the list.  I’ll let you know by e-mail.

* IEEE 802.15.7 VLC regulation document configuration (15-09-0202-00-0007): presented by Tae-Gyu (ETRI)
Joachim: If the Europe means EU? If not, we better use the EU instead of Europe or each country in Europe like Germany, France, UK and so on. And USA can be on the list due to USA is different compare to EU.
Eun Tae: How about other country?

Joachim: We can categorize, like US., EU, and Asia’s some country.

Sridhar: I agree. I think we need to consider the Major country.
Joachim:  If we need to consider the Australia, Australia can be one of the Asia.

Sridhar: I think we need to consider only the country that has available information.

Tae-Gyu: To Chair, when do we need to complete this document?

Eun Tae: I think that two meetings are enough for that.

Tae-Gyu: I cannot cover the whole world.  I need a volunteer.

Volunteer list: Rick Roberts (Intel): U.S.

Joachim Walewski (Siemens): EU
Tom Matsumura (VLCC): Japan
Tae-Gyu (ETRI): Korea

Tae-Gyu: We need more volunteer.

Sridhar: We may look into the regulation related with the traffic signal.

Tae-Gyu: I think there are.
Eun Tae: Because of the limited time, I’d like to wrap up the regulatory sub-committee.

Eun Tae: I’d like to continue the VLC Application discussion.

· VLC Application sub-committee discussion (Rick Roberts / Intel)
* VLC Application Category Terms & Mobility (15-09-0205-0007): presented by Larry Taylor (DTC)

- There is definitions and explanation of terminology (Infrastructure, Fixed, Mobile and Vehicle).  The physical and logical mobility, vehicle case was described.  There is a long discussion about those issues.

- There is no conclusion.
- Rick suggested that we may need a straw poll tomorrow.

10:00

Recess until session 5

Recessed by Chair Eun Tae Won.
Thursday, March 12, 2009 – Session 5

08:00

Meeting was called to order by Chair Eun Tae Won.

* Hearing presentations

* Technical Requirements for VLC Applications (15-09-0209-00-0007): presented by Tae-Ho Kim (ETRI)
Sridhar: comment.  It’s very useful for TRD.
* VLC device classification and mobility considerations (15-09-0218-00-0007): presented by Farooq Khan (Samsung)

Don: I have a question about data rate.  Why the vehicle-mounted is not for the high data rate?

Farooq:  It’s just typical case.  Usually, low data rate is enough for that, however, for the short range, higher data rate can be possible.

Rick; we need to bring this up VLC application sub-committee session
* Consideration for minimum PHY data rate requirement for TRD (15-09-0221-01-0007): presented by Sridhar Rajagopal (Samsung)

Rick: Generally I agree that we need to decide the minimum date rate and develop the LED driver.

Don: I have a comment.  When we want to use the existing technology like PLC for VLC, I think that technology cannot support the minimum date rate.  What do you think about that?

Sridhar: Maybe we can use some kind of converter.

Farooq: We may think that the buffer.

Don: I’d like to talk about the diversity issue.  There are many traffic signals and vehicles on the road.   In 3c, there is an alternative path concept.

Sridhar:  This is for TRD and there is no answer.  I think right now, there’s no limit.
Jean: data rate requirement, diversity, one channel or multi-channel need to be included.

Sridhar: Right now, channel is not clear.

Farooq: The number of channel also important and we also consider the control information handling issue.

Rick:  To resolve the minimum data rate issue, I have on open suggestion. At first, we need the link budget with intensity (beam width).  Secondly, we need to looking for real hardware can support high-speed.

· Technical Requirement Document sub-committee discussion (Sridhar Rajagopal /Samsung)
* VLC Channel modeling: some preliminary observations (15-09-0146-00-0007): written by Dominic O’Brien (University of Oxford) / presented by Sridhar Rajagopal (Samsung). 
Rick: When we say the channel modeling, including antenna or not? We need to think the omni-directional case and LED property.
Taehan: Did OMEGA project consider the optics?
Eun Tae: OMEGA project consider the outdoor case for channel modeling?

Joachim:  OMEGA project has a channel modeling including noise and optics.

Jason:  As I know, France telecom has a VLC channel modeling. Can you show that for us?

Joachim: Maybe, I’ll try to acquire.

* TG7 Technical requirements document (15-09-0115-01-0007): presented by Sridhar Rajagopal (Samsung)

Rick: At TG3c, they spent almost 1.5 years but nothing left.  Do you guys have any idea for NLOS case?
Joachim: I think IrDA considered it.

Larry: I think Dominic mentioned before, but I cannot remember it in detail.

Eun Tae: If I remember correctly, it’s in the middle of research.

Sridhar:  I think Dominic said that we can use the NLOS.

Farooq: It’s going to be changed depend on reflection rate.

Rick: Based on our applications summary, it’s difficult find NLOS use case.

Don: In my old contribution, inside airplane, we use the NLOS light. 

Taehan: We may consider the NLOS use case.  However, it’s not popular for VLC use case.
Chairman: Is there any inside airplane channel modeling?
Don: Jason and I tried to before.  There’s some problem and we couldn’t solve it yet.

Joachim: IrDA has NLOS 10Mbps test result.  I think the propagation property is pretty much same.
10:00

Recess until session 6

Recessed by Chair Eun Tae Won.
Thursday, March 12, 2009 – Session 6

10:30

Meeting was called to order by Chair Eun Tae Won.

* Hearing presentation
* VLC experimental test and results II (15-09-0226-00-0007): presented by Jae sung Son (Samsung). 
Rick: What kind of modulation used?

Jason: It’s simple OOK.
Sridhar: What kind of driver you used?
Jason: I don’t think its right place to talk about that.

Sang-kyu: Could you tell me received power?
Jason: I cannot tell you.

* A standardized LED infrastructure lighting interface (15-09-0226-00-0007): presented by Rick Roberts (Intel)

Bob: I don’t think we don’t need to specify an antenna.  From WG’s viewpoint, I think it’s out of scope.

Rick: I think it’s more than antenna.  Not only the antenna but modulation is going to affect LED’s operation.

Bob: I think its implementation issue after finishing the standard.

Larry: It seems very important, but I’m not sure how we can solve it.

Dae-ho: I had a similar contribution before and it’s very important.

Don: VLCC can help. 
Tom: 25 companies including LED manufacture work on that in VLCC, we may present for that next meeting.

* Qualitative spectral analysis of common household light sources (15-09-0136-00-0007): presented by Rick Roberts (Intel)
Sridhar: What kind of filter used for the receiver?

Rick:  Optical filter to remove the IR light.

Rick: Finding the interference area is important.

· VLC Application sub-committee discussion (Rick Roberts / Intel)
* VLC application definitions and summary (15-09-0125-05-0007): presented by Rick Roberts (Intel)

- There is a discussion about the terminology and adding the new column.

- Remove the “Centralized controller” column from VLC application definitions and summary.

- Add 4 new columns (from the TRD)

. Mobility 

. Security

. QoS

. Power consumption

- May have a CC for Application Document (expect to attend: Rick, Taehan, Sridhar, Don)

* Discussion about other IEEE standard related with LED (P1789: Recommended Practices of Modulating Current in High Brightness LEDs for Mitigating Health Risks to Viewers)

Don: Have you really seen before the health effect case?

Bob: Maybe I’ll setup for tracking function.

12:30

Adjourn by Chair Eun Tae Won.
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