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IEEE 802.15 SG4c Mtg. Minutes, November 2006, Dallas
Clint Powell

Chair, Secretary
Kuor-Hsin Chang
Acting Secretary
Liang Li

Liason to Chinese WPAN (CWPAN) Std.

PM 2 on Monday, November 13

Agenda

1. Summary/overview of progress of CWPAN, incl. standardization schedule [Liang Li]
Minutes
1. CWPAN Summary
As of Nov. 06 there are over 30 Chinese companies, universities and research institutes which are voting members in the CWPAN standard body. More than 10 foreign companies have been members or have applied to be the members. The Chinese standard body is expected to give a standard number to the CWPAN working group soon. It is customary once the number is given, for the standard to be completed within a 1 year time frame. If not they can renew it. 85% of MAC layer for CWPAN is the same as 802.15.4. Use of the 802.15.4 specification is permitted provided acknowledgement is given within the incorporating specification and the incorporating specification is not intended to be sold. The meeting minutes of the recent visit by Bob H. to address the CWPAN has been submitted to the Chinese government. Liang asked whether non-IEEE members can participate in 4c Study Group conference call or not. Clint confirmed that non-IEEE members can attend the 4c Study Group conference call. 

Phil asked whether the CWPAN has modified the MAC layer to support mesh networking? Liang answered that there are no changes in CWPAN to support mesh network.

Shusaku asked about the process of opening the frequency band in China. Liang answered that the proposal to open a frequency band usually requires support from big name companies and then lobbied by big guys at which point the government will take a look at it. The CWPAN frequency band was lucky to be approved last year since it is an application oriented freq. band. 

Shusaku asked whether the CWPAN standard needs to be approved by Chinese government. Liang answered that the standard is required to be approved by the government. However, the government only cares whether the whole process follows the Chinese standard making procedure and not the technical related issues.

Clint made a comment that if CWPAN can re-use as much of the 802.15.4 standard as possible it will help manufacturers both inside and outside China to develop the CWPAN platform in a more cost-effective way.   
Shusaku asked if the 4c Study Group is going to start calling for proposals. Clint stated the 4c Study Group will use the CWPAN standard as the baseline.

Liang presented a contribution from Hisilicon (802.15-06-0463-00-004c) about a non-persistent CSMA/CA Algorithm that they claim can improve the throughput of 802.15.4-2006 standard.

Clint asked what are the differences between non-persistent CSMA and 802.15.4 CSMA? Liang replied he will ask Hisilicon. 

Kai asked why not just use the guaranteed time slot (GTS) to improve throughput. Liang answered that GTS is only used when there is a special need for throughput. Normally it is not used. 
Shusaku asked why 802.11 was mentioned in the context of the CSMA presentation. Liang answered that 802.15.4 adopted the CSMA mechanism from 802.11 even though 802.15.4 doesn’t use RTS (request-to-send) or CTS (clear-to-send) and 802.11 has only slotted channels where as 802.15.4 has both slotted and unslotted channels..

Kuor Hsin stated that if the intetd of using non-persistent CSMA in CWPAN is to increase the throughput, it could be added as an option on top of the MAC of 802.15.4-2006 since most of WPAN applications are low duty cycle.

The group in general requested more information from the CWPAN to show the improvement of non-persistent CSMA/CA over that of the CSMA in the 802.15.4 standard.

Liang presented contribution 802.15-06-0462-00-004c from Hisilicon. After the presentation, the group requested clarification on some of the simulation parameters used in the contribution. 

Clint wanted to know what the throughput looks like if the nodes join gradually. Phil asked what the y-axis means. Phil also asked whether we trade latency for throughput and how non-persistent CSMA affects the low-duty cycle applications? Liang replied that he will ask the people in Hisilicon and get back to the group.
Chair calls to recess at 5:49PM.

PM 1 on Tuesday, November 14
Agenda

1. PHY Differences Between 802.15.4 2006 and Proposed CWPAN [K. Chang, L. Li]
2. Answers to questions on MAC from previous session [L. Li]
Minutes
1. PHY Differences

Liang Li was asked what the status of the PHY is in CWPAN and was there still an opportunity for changes. Liang replied that the proposal for the PHY, based on some university research, has been in place since early in the year, but that there is still opportunity to change/modify up to the early part of 2007.
Kuor-Hsin Chang then went over the differences between 802.15.4-2006 and CWPAN (see 15-06-0405-00-004c-PHY-Difference-between-CWPAN-and-IEEE802-15-4-2006) starting with the frequency planning.
Q. 400 MHz can be used by WPAN? [Frank P.]

Yes, but limited. [Liang L.]

Kuor-Hsin then went over the proposed CWPAN modulation, including the chipping sequence, preprocessing and pulse shaping filter.
Liang explained that the chip sequence was changed from 802.15.4 since they felt that the PN sequence used in 802.15.4 contributed to failures in synchronization that they saw in some vendors’ chips. Liang also said that the preprocessing was added to reduce dc offsets and that the pulse shaping was added to help the PSD mask. 

Kuor Hsin made a comment that the synchronization failure that was seen in some first generation chips has been improved in later generation.
Q. Kuor-Hsin proposed the question as to why not use the half sine filtering as in 802.15.4 2006?
Liang noted the question to be given to the CWPAN.

Q. Are there simulations showing the benefits of the PHY changes? [Frank P.]

Yes, and some were shown. [Liang L.]

But it was not clear what the differences were and additional data was requested by those in attendance. Liang took a note to get the additional data.

2. Answers to MAC Questions
Liang showed updated slides (see 15-06-0463-01-004c) and discussed how using the CCA results differently results in a higher throughput.
Liang then showed updated slides (see 15-06-0462-01-004c) and discussed how using the distributed optimized CAP results in a higher throughput.
Q. It was asked if the results of 802.15.4-2006 could be shown along with the results for the optimized scheme.
A. Liang noted the question.

AM 1 on Wednesday, November 15
Agenda

1. Brainstorm scope of 802.15.4c draft PAR and answer to 5 (C’s) [Clint Powell]

Minutes
1. Answers to MAC Questions

Clint stated (after discussing it with the other .15 chairs) that the group can not submit the par and 5C’s due to the fact that CWPAN standard is not finalized yet and we don’t a good idea what the standard we are adopting. Kuor Hsin proposed the motion to adjourn the meeting. It was second by Frank Poegel and the meeting was adjourned.
Question to be Carried back to Chinese WPAN
1. In presentation –0463, page 16, what is the L?

2. In presentation –0463, the Calculation of CCA is modified or is only the procedure of CSMA modified?

3. In presentation –462, please show the throughput plots of the present 15.4’s procedure under the same conditions. 

4. Please give the error ratio VS. SNR plot with the OQPSK (15.4-2006) and the QPSK + Chirp coding (C-WPAN) in the same picture.

5. Please give the system PER VS. SNR plot with the OQPSK (15.4-2006) and the QPSK + Chirp coding (C-WPAN) in the same picture.

6. Where is the raised-cosine filter being used in the system - in the TX or as a Pulse shaping filter? 

7. Why not choose another PN sequence that has the same characteristics (binary, circular shift by 2 to each other, bottom half of code sequences are complex conjugates of top half of sequences) as the PN sequence in 802.15.4 but has better orthogonal characteristic than the PN sequence in 802.15.4 and avoid changing the entire chipping operation and adding pre-coding to reduce DC offset? 

8. Can we have the same symbol to PN sequence mapping for SFD and other data?
