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 Minutes for IEEE TG 802.15 TG4w San Diego Plenary Meeting

9-12 July, 2018
Chair – Jörg Robert
Minutes – Charles Perkins, Johannes Wechsler
Objectives (all meetings in room Gaslamp A):

· Approval of Warsaw Minutes
· Monday PM1 – Agenda / Schedule / Contributions to CfP

· Tuesday PM1 – Contributions to CfP

· Wednesday PM1 – Contributions to CfP

· Thursday PM1 – Contributions to CfP  / ETSI-LTN / SCHC / Future Schedule / AOB
Agenda Review:
· Monday PM1
· Open

· IEEE-SA Stds. Board Bylaws on Patents in Std's. & Guidelines

· Approval of the Agenda

· Approval of Warsaw Minutes

· Schedule

· Contributions to CfP
· Tuesday PM1
· Open

· Contributions to CfP

· Wednesday PM1
· Open

· ETSI  LTN

· Contributions to CfP

· Thursday PM1
· Open

· Contributions to CfP

· SCHC

· Future Schedule

· AOB

· Adjourn
Monday PM1 (July 9) – Agenda / Timeline review / Contributions

· Chair opened the meeting at 1:35pm; attendance 23
· IEEE-SA Stds. Board Bylaws on Patents in Standards & Guidelines
· Approval of the Agenda
· Approval of Warsaw Minutes

· Schedule
· Responses to CfP
· 15-18-0289-00-004w-proposal-of-ldpc-low-density-parity-check-for-lpwa / Sony

· 15-18-0297-00-004w-scalable-multiple-access-frame-structure-for-energy-efficient-low-data-rate-radio-communication / KAIST

· 15-18-0298-00-004w-mac-proposal-for-802-15-4w-standard  / KAIST

· Recess
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.
· LOA is in progress Johannes Wechsler / Fraunhofer
· Sony representative Keiji Kobayashi believes Sony has an essential patent
Agenda Approved
· 15-18-0319-00-004w-tg-802-15-4w-lpwa-agenda-july-2018-plenary.pptx
· Moved Charlie; Seconded Henk
· No objections, so approved

Minutes from Warsaw Approved
· 15-18-0243-00-004w-tg-802-15-minutes-for-may-2018-interim-meeting-of-tg4w
· Moved Henk: Pat; Seconded Charlie
· No objections, so approved
Schedule Review
· Pretty much on time for proposed schedule

PAR Review
· Main focus is on LPWAN extension for 802.15.4 LECIM PHY; MAC changes if needed.
Proposal of LDPC (Low Density Parity Check) for LPWA / Sony
· 15-18-0289-00-004w-proposal-of-ldpc-low-density-parity-check-for-lpwa
· Earlier files on Mentor (15-18-0289) are the same except for minor title change.

· 802.15.4k Forward Error Correction
· 184 bits MSDU plus 552 bits of Parity

· See citation for paper to ICC2018, slide 4

· Question from Kurosh / Qualcomm about receiving the code twice not changing the throughput

· Answer: reduces number of retransmissions

· Question from Henk <could not hear!>

· Answer: System is working now, implementation in hotel, smart meters, something about half-range – as described in ICC2018 paper

· Question from Joerg: You showed the bit error rate. What is frame error rate?

· Answer: Cannot upload paper due to copyright restriction.  The frame error rate tracks the BER.

· Question from Joerg: What is the code complexity of your coding technique

· Answer: We can make a revised presentation to upload the additional requested information.  The complexity was similar

· Question from Joerg: Can this method eliminate the need for CRC?
· Answer: Probably can make it shorter

· Request from Joerg: Would be nice to show that it meets the stated requirements for 802.15.4w
Scalable Multiple Access Frame Structure / KAIST
· 15-18-0297-00-004w-scalable-multiple-access-frame-structure-for-energy-efficient-low-data-rate-radio-communication.

· Summary of requirements: lower data rates, longer battery

· Superframe structure review; CAP versus optional CFP

· Disadvantage: CAP throughput is only 37%, energy waste due to collisions

· Add the NP (Notification Period) field to the beacon, superframe-type to MAC header, Multiple RPs (Reservation Periods) to replace CFP part of superframe

· Simulation shows savings of 3,000+ bytes per superframe (?)

· Question – Joerg: Does the efficiency maintain when there are thousands of devices?  Need to look at the distribution model, power requirements at different distances

· Question – Joerg: How unlikely are collisions?  From simulation parameters, collisions seem unlikely?
· Question – Joerg: Why assume 40 kbps?  Seems a little bit high.  What would happen if data-rate were reduced to 10kbps?

· Answer: will try new simulations to be reported tomorrow.
MAC Proposal for 802.15.4w Standard / KAIST, ETRI
· 15-18-0298-00-004w-mac-proposal-for-802-15-4w-standard.

· Emphasize differences between LPWA versus other WPANs

· So, network design should be changed.

· Contention-Free versus Contention-Based

· Energy consumption versus {reliability, retransmission_latency} trade-off

· Proposal: multi-rooted tree @ FFDs, GWs

· Simulation results presented for expected performance using LoRa

· Question – Johannes: The requirement to transmit the beacons at the same time will cause interference to reduce reception at the RFDs

· Answer: the RFD still can decode it

· Question: The DCN is wrong

· Answer: will upload again – the document number should be 298

· Question – Charlie: Did you consider Layer-2 routing (802.15.10)?

· Answer: no

· Question – Joerg: What technology do you have in mind to reduce interference of simultaneous beacons?  Does it work with FSK?

· Question – Joerg: Is this scheme robust in high-interference / WiFi environment?

· Answer: this was not considered.
Recess at 3:07pm

Tuesday PM1 (July 10) – Responses to CfP
· Open at 1:34pm
· Attendance: 26
. Agenda:
· Open

· Responses to CfP

· 15-18-0310-01-004w-802-15-4w-proposal-preview-fraunhofer-iis / Fraunhofer

· 15-18-0295-00-004w-pre-proposal-single-hop-lpwa-repeater-for-harsh-environment-applications / ETRI

· 15-18-0296-00-004w-pre-proposal-priority-based-csma-ca-for-lpwa / ETRI

· Recess.
Proposal preview for 802.15.4w / Fraunhofer IIS
· 15-18-0310-01-004w-802-15-4w-proposal-preview-fraunhofer-iis.

· Motivation – as is familiar to 802.15.4w participants
· Goals for 802.15.4w

· TSMA: spreading over both time and frequency allows most fragments to be received
· SHR: Synchronization Header in every fragment (sub-packet)

· # of sub-packets/block depends on FEC

· A block can transmit up to 32 bytes PSDU

· No changes to existing PHY header; <= 32 bytes allows shorter frame length, zero tailing

· TSMA symbol rates and channel spacing (can be chosen for efficient FFT)

· Very specific symbol rate due to hardware limits and frequency resolution

· Depends on popular crystal frequencies and oscillators

· 12 or 18 sub-packets per block depending on convolutional code ½ or 1/3

· Interleaving consecutive symbols in different sub-packets – as far apart as possible
· Regulatory requirements for EU and North America for FHSS motivate 72 channels, channel spacing = 28564 Hz
· # of patterns, etc., require more 802.15 expertise

· Simulations shows 15db – 28db gain compared to uncoded at 1% packet error rate, TSMA 1/3

· Also robustness against interference

· Question – Nabil Loghin: Can you show the polynomial for R = 1/3.  Ans: yes

· Question: Simulation against uncoded, but should show against state-of-art R=1/2.

· Ans: yes

· Question – Henk: Were all simulations done with 32-byte blocks.

· Ans: yes.  Don’t see a big impact with larger blocks.  Suggest to use always same number of sub-packets

· Suggestion – Henk: suggest to test this also by simulation

· Question – Henk: what about difference between uplink and downlink

· Ans: we were mostly thinking about symmetric links

· Question – what about delay spread of the channel and multipath?

· Ans: We need to have a look at this

· Question – from Seiji: What is the airtime?

· Ans: roughly 30 ms airtime per subpacket, times 12 or 18 subpackets per block

· Question – from Seiji: What about FEC at -140db?

· Ans: 1/3 rate convolutional coding

· Question – from Seiji: How is the hopping sequence known?

· Ans: predefined.  Smaller devices might have smaller preambles

· Question – how do you know whether or not enough processing power

· Ans: Still waiting to know what we actually require.  Could go as low as 6 symbols

· Question – Nabil Loghin: how do you do equalization?

· Ans: Not done at the moment

Single-hop LPWA Repeater for Harsh Environment Applications
· 15-18-0295-01-004w-pre-proposal-single-hop-lpwa-repeater-for-harsh-environment-applications.

· LPWA Services for Korea
· UIS (Urban Information System)

· Underground water meter
· Sensitivity greatly influenced by antenna

· Frame repeater

· Proposal: add new clause, 10.2.8 PHY level frame repeater, new field in PHR field format for repeat request..
· Question – Joerg: would be useful for the particular example, but how do different applications know?

· Ans: Very interesting question. If get beacon, answer with data frame

· Comment – Joerg: If a lot of repeaters are repeating the frame it would use a lot of capacity
Priority-Based CSMA/CA for LPWA
· 15-18-0296-01-004w-pre-proposal-priority-based-csma-ca-for-lpwa.

· Korean Frequency Regulations for LPWA
· Listen Before Talk (LBT) – carrier sense 5ms or more
· Proposed to modify sections 10.2.5 and 10.2.7 of 802.15.4-2016
· Prioritized IFS and BE for CSMA/CA
· Proposal to modify Amend the LPWA CSMA-CA – e.g., 6.2.4 IFS
· Question – Joerg: Slide 5 shows 3 possibilities. LBT AFA is often used; -65dbm is high.

· Ans: this is a historical problem,  numbers are shown for WiFi users

· Question – Joerg: CSMA is not first choice for LPWA.  Some use cases would be nice.
· Ans: slide 12 shows which parameters need to be changed. 
Wednesday PM1 (July 11) – ETSI; SCHC; Proposal comparison parameters
· Open at 1:37pm
· Attendance: 18
. Agenda:
· Open
· ETSI  LTN

· Static Context Header Compression (SCHC)
· Proposal comparison parameters
· Recess.
ETSI  LTN
· Work within ETSI LTN is completed
· Document number is ETSI TS 103 357: http://www.etsi.org/deliver/etsi_ts/103300_103399/103357/01.01.01_60/ts_103357v010101p.pdf
Static Context Header Compression
· Charlie Perkins created contribution to IETF LPWAN group capturing the discussions during the Warsaw meeting

· Document on mentor with DCN 15-18/351r0 

· Discussion of document during PM1 on Thursday

Working Assumptions for Proposal Comparison
· Payload data length.

· Payload bit-rate

· FEC performance criteria

· Multi-path channel

· Mobile channels

· Channel estimation

· Co-existence
· Mac performance evaluation

· Frequency regulation
Payload data length
· Security = 6 octets / MIC = 4 octets / FCS = 2 octets / Payload = 16 octets.

Payload bit-rate
· Payload bit-rate (goodput) on the order of 1 kbit/sec for comparison.

FEC performance criteria
· ?.

Sensitivity Criteria
· 1% PER.  AWGN channel is reference Plus multi-path, mobilt
Multi-Path Channel
· Use 3GPP urban channel model as defined in the group report of IG LPWA.

Mobile channels
· 30 km/h @ 900 MHz, as in the IG LPWA report.

Channel estimation
· Simulate with perfect channel knowledge.

Co-existence with IEEE standards
· Don’t know how to address this yet. Keep the slide, check with 802.19.
Mac Performance
· Reduction of energy consumption of RFD.

Frequency regulation
· Presentation from Seiji Kobayashi regarding TSMA. DCN 15-18-0287-02-004w
· Proposal shall be able to operate in all regulatory regions

Unidentified Error Rate
· Ratio of undetected packet errors.

Recess at 2:50pm
Thursday PM1 (July 12) – SCHC / Future Schedule / AoB

· Open at 1:33pm
· Attendance: 10
Agenda (15-18-0319-03-004w)
· Open

· Presentation on Static Context Header Compression (SCHC) 
· Presentation on LDPC code proposal
· Future Schedule

· AOB

· Adjourn

Minutes PM1 session of TG 4w, July 12, 2018
· Chair calls the meeting to order at 1:34pm
· Chair shows agenda 15-18-0319-03-004w
· Presentation on SCHC

· Presentation on LDPC code proposal

SCHC (Static Context Header Compression) IETF draft overview
· 15-18-0377-00-004w presented by Charlie Perkins
· Q: Difference between designing for 802.15.4 and for 802.15.4w 

· 802.15.4w won’t require SCHC fragmentation

· Comment: Groups wants to give recommendations for IETF

· Comment: SCHC not final yet, but on last call and no major changes are likely to make it to the current iteration. It is important to participate to be recognized within the IETF. Should the group/IEEE or a single person be responsible to participate in IETF?

· Chair will escalate this question to the WG chair. 

· Document will be submitted by Charlie Perkins or Joerg Robert to IETF on Monday 16th July 2018

Proposal of LDPC (Low Density Parity Code)
· Nabil Loghin presents 15-18-0289-01-004w
· Q: Important to introduce explicit erasure channel for comparison sake?

· Interference model would be fairest

· Comment: Analysis should be based on MSK modulation

· Comment: Optimal Generator polynomials for convolutional code for BPSK are not necessarily optimal for MSK

· Comment: Comparison should be based on Eb/N0 for fair comparison

· Comment: Comparison against baseline Rate ½ CC by repetition, which is not ideal

· This is not a fair comparison due to loss of coding gain. Therefore it is suggested to compare only code with same code rate

Chair resumes presentation of 15-18-0319-03-004w
· Comment: Writing proposals in amendment style is overhead during proposal generation

· Comment: Simulation results should reflect the requirements defined in 15-18/161 as well as the ones agreed on in 15-18/319r3

· Agenda of phone call: show additional preliminary simulation results

· Chair will set up doodle to determine final date of call

· Question: Should a fixed baseline be established to simulate against for comparison’s sake?
· Not required because not all proposals will cover all topics on the same level of detail
AoB
· None suggested
Chair adjourns the meeting at 2:28pm
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