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Opening and welcome
16 persons attended the workshop. See the attendancelist for details.
Wolter welcomed the participants. He introduced the agenda of the workshop, memorized the objectives of the platform and mentioned that this was the twentiest workshop. 
The first workshop held back in March 2010 dealt with the use case of a harbour terminal for containers. The conclusion out of the discussion in 2010 was that a private GSM system would be a good solution. Hans van der Sluijs reported the folowing: First quarter of 2017, Hutchinson Ports ECT Rotterdam will commence the implementation of a private LTE (pLTE) solution for the data communication with, amongst others, Automatically Cotrolled Vehicles (AGV’s) and automatic stackcranes. The adopted pLTE solution is TDD in band 43 (3.700-3.800 MHz) and will replace the pre-Wi-Fi Frequency Hopping system in the 2.4 GHz band.

Reviewing the third workshop on the use case of public safety was on TETRA, we learned that TETRA will be migrated to LTE to provide broadband services. 
Reflection on previous CR Workshop: “Second use case “UMC”
Koen mentioned that BTG published their response to the consultation on the draft “Nota Frequentie Beleid 2016” to express the need of their members gathered in the KMBG “Kritische Mobiele Breedband Gebruikers”.

Workshop on LoRa and Use Case "LoRa deployments"
LoRa, LoRaWAN, and the challenges of long-range networking in shared spectrum
Thomas Telkamp (Telkamp – Research & Development) gave his presentation on LoRa, LoRaWAN, and the challenges of long-range networking in shared spectrum. 

LoRa (slide 5) is the modulation technology used for long range communication with low power requirements to support the transfer of small data volumes. It uses license-exempt spectrum, which is not harmonized around the globe. Frequencies in use are 433, 868, 915 MHz (slide 30), dependent on the region. The robustness of the modulation is explained in slides 8-20. Spreading factors (FS) provide optimum operation depending on the required distance between stations. Slides 20 and 21 show the relation between distance, bitrate (293-5469 bit/s) and channel airtime occupation. 
Each LoRa channel is 125 kHz and 8 channels are used. A 250 kHz LoRa and 200 kHz FSK channel is also used for higher bitrates (11 kbit/s and 50 kbit/s).
Slide 7 depicts the architecture of a LoRaWAN or Low Power Wide Area Network (LPWAN). The sensors are attached to LoRa-RF and LoRaMAC units (slide 25). Sensors communicate to Concentrator/Gateway units that bridge the data to TCP/IP SSL over 3G or Ethernet backhaul networks (slides 26 and 27).
Use Case: LoRa deployments in agriculture, water management, and logistics
Pieter Hoenderken, CTO, Het Internet Huis B.V., present with his wife Anita (CEOCEO, Het Internet Huis B.V. took us to a pletoria of applications all using LoRa. In the applications he intended the use of 4G networks, but found that it was prohibitive because of the cost, so he uses LoRa.
He looks for customer needs and either makes a generic solution or delivers a solution on time/material basis.

Agriculture 1. A cooperative dairy chain pays farmers one and a half cents more for cows that are held 720 hours per year in the meadow. With the current technolgy, cows can decide themselves when they want to be milked at the indoor automated milking machine. The farmer needs to proof that his cows spend a sufficiently amount of time in the meadow. Pieter solved it by having a tag that can be detected when it passes a gate. When the cow passes the inner gate first followed by passing the outer gates, the timer for the cow being on the meadow starts ticking. It does so until the cow passes the gates in the opposite sequence.

Agriculture 2. Hay scalding is a high expense for insurance companies; they like to get a monitoring system to prevent fires. The old method was calling a service that has a probe for measuring internal hay temperatures. But that is expensive. By placing a sensor with LoRa in the hay stacks, a more efficient method is obtained.

Agriculture 3. A bank leases land to farmers. When the farmers fail to add sufficient nutrition to the land, the value of the land decreases. Hence the bank monitors the condition of the land through LoRa sensors at a certain depth in the land.

Agriculture 4. To ease the burden of having a good supply of Diesel Oil on the land and payment based on usage, a simple method is implemented that reports the amount of Diesel withdrawn. Then the oil company sends a bill for that amount. The total amount of delivered oil is eventual established by the calibrated meters at the delivery truck.

Agriculture 5. Alpaca’s produce a very fine kind of wool; it is much softer than wool from sheep. The animals are a popular target for criminals. By having a LoRa device with position indication in their rennet stomach (it will stay there for life) they can generate an alarm when the animals are outside the premises of the farm.
Water management. To monitor sensors in monitoring wells, the cost would be € 1500 for a sensor and a SIM card. With a LoRa sensor this can be brought back to € 800 a month.
Het Internet Huis in Doetichem currently has 17 projects.
Framing the discussion

HP has designed a monitoring agent.

There are a number of PHY methods being used: Lora, Sigfox Ultra-Narrowband (both are available on a single chip), LinkLabs Symphony Link, LTE CAT-M1, LTE CAT NB NB-IoT (with T-Mobile) and, in Switzerland, U black, which could work in-band or in the guardband.
In the Netherlands a second LoRa network, beyond the KPN LoRa network, is a crowd-sourced initiative under the name “The Things Network”.

Lora and ultra-narrowband (UNB) could be combined for better performance; i.e. LoRa for downlink and UNB for uplinak.

It was thought to be a good idea to harvest the usage data in terms of network/spectrum occupation. This could be brought up at the LoRa Alliance.
Infoshare
Last week, on Wednesday 7 December the Radio Spectrum Memorandum 2016 (Nota Frequentie Beleid 2016) was published This memorandum gives the objectives of the Radio Spectrum Policy for the coming 5 to 10 years. The memorandum marks a shift towards facilitation of the market, such that the increased societal dependence of (wireless) communications can be catered for.The consequence of the societal dependence of wireless communications for mobile communications will be elaborated in a separate Strategic Memorandum on Mobile Communications. This Strategic Memorandum will be put into consultation late December or early January. 
The Radio Spectrum Policy Group (RSPG) has launched a strategic roadmap for 5G in Europe, which outlines the spectrum needed for early deployment of 5G in Europe.
Summary and next steps

The attendees were asked to bring up topics for following workshops. 
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A short report of the � COMMENTS   \* MERGEFORMAT �twentiest� meeting of the CRplatform.NL held on December 8, 2016. The topic was:


LoRa, etc. 
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