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 Minutes for IEEE TG 802.15 SG LPWA Irvine Interim Meeting

15-18 January, 2018
Chair – Jörg Robert
Minutes – Charles Perkins
Objectives (all meetings in room Woodbridge):

· Approval of Orlando Minutes
· Contribution 
· Discussion of PAR / CSD
· Hardware demonstration
Agenda Review:
· Monday PM1 
· Open
· IEEE-SA Stds. Board Bylaws on Patents in Std's. & Guidelines
· Approval of the Agenda
· Approval of Orlando Minutes
· Contributions
· Recess
· Tuesday PM1 
· Open
· Hardware Demonstration

· Discussion of PAR/CSD
· Recess
· Wednesday PM1
· Open
· Discussion of PAR/CSD
· Recess
· Thursday PM1 
· Open
· Discussion of PAR/CSD

· Discussion of future schedule

· AoB

· Adjourn SG LPWA

Monday PM1 (January 15) – Agenda / Timeline review / Contributions

· Open at 1:35pm
· Attendance: 21
Patent Policy and call for Essential Patents

· Chair presents IEEE slides #1 to #4 of the IEEE patent and meeting conduct slides. Chair provides an opportunity for disclosure.  None was heard.
Agenda Minutes Approved
· 15-18-0025-00-lpwa-sg-lpwa-agenda-january-2018-interim.pptx.
· Move to accept: Bob Heile.  Seconded.  No objection, so approved.
Minutes from Orlando Approved
· 15-17-0653-01-lpwa-tg-802-15-minutes-for-november-2017-plenary-meeting-of-ig-lpwa
· Move to accept: Bob Heile.  Seconded Charlie Perkins.  No objection, so approved.
Proposed Timeline

· January 2017 Interim (Irvine)

· Discussion on PAR/CSD 

· March 2017 Plenary (Chicago)

· Start working on TG issues if PAR/CSD agreed by the group.
Latest News from ETSI LTN

· Standard document is almost complete (only editorial things)

· Official publication expected mid. 2018
Contribution: Time-Split Multiple-Access

· https://mentor.ieee.org/802.15/dcn/18/15-18-0016-00-lpwa-time-split-multiple-access.ppt
· Presented by Johannes Wechsler

· Requirements

· Results

· Very narrow band, but occupied for a long time

· Challenge: Interference

· Time-Split Multiple-Access to reduce frame loss

· Question about dynamics with hundreds of devices

· Results depend on channel load.  If channel is heavily loaded, no gains available.

· Data processing functional diagrams for transmitter and receiver

· Device implementation
· software solution combinable with existing MAC & PHY
· time gaps allow energy harvesting
· requires a timer and a TSMA lookup table

· software not hardware or protocol dependent – works on various controllers
· Additional latency required because of time gaps
· Question about how many nodes are envisioned to use the technology.

· Answer: 1.0 – 1.5 million messages per day.

· Simulations show that technology scales to about .7 available bandwidth

· Summary: TSMA is simple, effective
Contribution: PAR and CSD document discussion
· https://mentor.ieee.org/802.15/dcn/18/15-18-0024-00-lpwa-par-and-csd-document-discussion.pptx
· Presented by Jörg Robert (FAU Erlangen-Nuernberg)
· Motivation: definition of PAR and CSD
· Goal of New Amendment: use-cases with very low payload bit-rates
· All modifications to be supported by current IEEE 802.15.4 chipsets with updated SW

· Required Amendments for Powerful LPWA Functionality

· FCC compliant ultra-low bit-rate modes based on 802.15.4k FSK PHY

· Fragmented transmission of FEC code-words

· Fragmentation mechanisms and channel hopping patterns
· Convolutional codes with lower rates?

· Proposed Scope
· Focus on low bit-rates
· Definition of mechanism for fragmented transmission of FEC code-words

· Definition of time / frequency patterns for the transmission of the fragments

· Minor adjustments of  the MAC required for the efficient transmission of the fragments

· No definition of new modulation schemes wrt. the 802.15.4k FSK PHY
· Definition of additional convolutional codes based on the K=7 R=1/2
· Proposed PAR Text for “Need”
· CSD Document: SG LPWA has to agree on “Distinct Identity” and “Broad Market Potential”
· Question: this proposal moves channel hopping to the PHY?  Can we harmonize so that MAC does this?

· Proposing to add a new convolutional code and code rate, not change existing ones, if can show performance gains on the order of several dB <significant Eb/N0 gain>

· Would the preamble change?

· Is there a lower bound on the data rates under consideration?  [Why place a bound?]

· Chipset manufacturers need to know so that they can better support low-low data rates.

· Current spec allows synchronization from 4-64 byte preambles

· Proposed PAR Text for “Identity”
· Do not need to restrict to license-exempt

· Proposed Text for “Broad sets of applicability”
· Add low-throughput, etc.

· Proposed Text for “Multiple vendors and numerous users”
· Allow existing devices to work as well.
Recess at 3:11pm

Tuesday PM1 (January 16) – Hardware Demonstration
· Open at 1:35pm
· Attendance: 15
Patent Policy and call for Essential Patents

· Chair presents IEEE slides #1 to #4 of the IEEE patent and meeting conduct slides. Chair provides an opportunity for disclosure.  None was heard.
. Agenda:
· Open

· Hardware Demonstration

· Discussion of PAR/CSD <delay until Wednesday to focus on demonstration>
· Recess.
Hardware Demonstration
· Presented by Johannes Wechsler (Fraunhofer)
· Exhibit real-time Spectrograph

· Shows message reception with link budget 154dB

· One transmitter (0x4b) on 6th floor but some messages still are received

· One transmitter (0x47) nearby -- most messages are received

· MIOTY M300 Base Station

· MSK with 1100 bits/sec.  DMSK is used to be spectrally efficient.

· 16 byte payload becomes 48 bytes because of coding.

· MSK noise requirement is 10dB

· 1/3 convolutional coding

· New prototype uses higher data rate.

· Use 30 sub-packets now, new data rate uses 24 sub-packets

· Very low throughput ( synchronization issues with sub-packet.  Not every sub-packet is detected individually, saving some number of pilot symbols.

· Transmitting more pilot symbols increases length of occupancy of medium, thus increasing chance of interference.

· Have simulations with thousands of nodes, but not actual deployment

· 100 KHz band total bandwidth, 24 channels. 1.5 million messages per day [according to simulation].  With better equipment, could scale higher.
· In U.S. could do more.

· If two nodes arrive at the same time and use the same sequence, will end up with total overlap and both packets will be lost.

· In this example, use 24 frequencies.  Each sub-packet has its own frequency.

· Shut down the radio between transmission of sub-packets to save power.
· USB power bank will not see high-enough power consumption and shut down power to the device.

· Implementations are not limited to the specific chipset, have made various generations.

· Receiver is always-on software-defined radio.

· Beacon-mode is referred to as “synchronous” since the timeframe is then known.

· Lower-power devices transmit at whatever time is convenient, and then open for reception at a particular time afterwards.

Recess at 2:03pm
Wednesday PM1 (January 17) – Discussion and Finalization of PAR/CSD
· Open at 1:38pm
· Attendance: 17
Patent Policy and call for Essential Patents

· Chair presents IEEE slides #1 to #4 of the IEEE patent and meeting conduct slides. Chair provides an opportunity for disclosure.  None was heard.
Agenda:

· Open

· Discussion of PAR/CSD
· SG 802.15.4w Motion #1
· Adjourn
Discussion: PAR document contribution
· https://mentor.ieee.org/802.15/dcn/18/15-18-0050-00-0000-802-15-4w-par-draft.pdf
· Presented by Jörg Robert (FAU Erlangen-Nuernberg)
· Suggestion to leave out convolutional code specifics, and mention that the convolutional codes are as defined in the current standard

· Discussion about other LECIM FSK modifications are to be allowable; still want to restrict to FSK and not use CDMA, etc.
· Will upload modified PAR
Discussion: CSD document contribution
· 15-18-0053-00-lpwa-csd-for-802-15-4w-lpwan-phy.docx
· Minor editorial updates as also suggested for PAR wording

· Will upload modified CSD
SG 802.15.4w Motion #1:

· Moved: Pat Kinney
· Seconded: Henk Ruijter
· No discussion or objection, so motion is approved
Proposed TG4w Draft Schedule:

· See 15-18-0025-01-lpwa-sg-lpwa-agenda-january-2018-interim
· Discussion about whether SG or TG should collect proposals (leave for TG)

· No objection to schedule otherwise
AoB
· None suggested
Since all Study Group business has concluded, the Thursday PM1 session is cancelled.
Adjourned at 2:21pm
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