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[bookmark: _Toc535229871]Spectrum Frequency bands identified for use byopportunity and regulatory aspects based on existing  terrestrial IoT SRD terminals	Comment by Rapporteur: The sub  section (formerly 5.1) is moved to the new section on hybrid SRD sat IoT 
As shown in the table below a number of new terrestrial networks and systems dedicated to M2M/IoT, such as LPWAN, are deployed in frequency bands identified in ERC/REC 70-03 for SRDs. 
Below 1GHz, existing MSS allocation are outside the tuning range of standard and low cost transceivers deployed in the networks operated in these SRD bands. Therefore the development of new terminals to support the deployment of dual mode M2M applications via satellite and SRD is required except in the case where the systems would operate only SRD bands. 
	FREQUENCY
RANGE (MHz)
	APPLICATIONS and/or STANDARDS
	AUTHORIZATION MODEL
	CEPT/ECC References

	862-8704.4 MHz	Comment by 223-3: 1.	The frequency range in Tables 6 and 8 should not include frequency ranges within 870-874.4 MHz and 915-919.4 MHz. The conditions in the EC Decision 2018/1538/EC impose that terminals are under the control of NAP which is defined as a fixed terrestrial device. Furthermore, the spectrum is used by radio services in some countries which need to be protected. See also LS from SRDMG to FM44.	Comment by Rapporteur: ECO reminds the provisions and exact frequency ranges within new EC Decision 2018/1538/EU, in which both authorization models are possible to be applied
915-919.4MHz
	Wideband SRD - TR 103 245
LTN UNB
M3N - TR 103 055
Smart Grids - TR 102 886
RFID
	General authorisation/
Exempt from  or individual authorisation
	CEPT Report 059 Aaddendum
ERC REC 70 03

	2.4 GHz
	SRD
Wide Band Data Transmission Systems
	General authorisation/ Exemption from individual authorisation
	CEPT Report 59
ERC REC 70 03


Table 5:  Table  : Examples of SRD applications used for M2M/IoT communications

According to the Radio Regulation, the use of satellite outside frequency bands with space allocations may be possible. However those applications would need to be operated under article 4.4 of the Radio Regulation. Such a use shall neither cause harmful interference nor claim protection.	Comment by UKal: Moved below under regulatory approaches.
Above 1GHz, it is worth noting too that the frequency band 2400-2483.5 MHz is identified in Europe for Wideband Data Transmission Systems (e.g. Wi-Fi equipment) as per ERC Recommendation 70-03 [4][4]. This frequency band which is used intensively by a huge number of Personal Area network PAN and Wireless Local Area networks WLAN is immediately adjacent to the frequency band 2483.5 - 2500MHz allocated to Mobile Satellite Service (space-to-Earth) in all ITU Regions. 
In addition, it should also be noted that a global harmonisation may be more difficult to achieve taking into account that SRD regulation is not subject to any provision in the Radio Regulations and the ITU SRD publications are limited to ITU-R Recommendations and Reports.
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[bookmark: _Toc535229873]Regulatory Aspectsapproaches
Earth-to-space transmissions:
From a national legal perspective, the emissions from a radio device within a territory have to be authorised by the corresponding national administration. European regulatory framework provides a number of harmonised frequency bands that can be used by SRD applications, in particular frequency band 863-870 MHz. The emissions from a SRD application on the ground that comply with the technical conditions specified in the relevant general authorisation in the country where the system operate can obviously equally be received by a terrestrial receiver (e.g. acting as a relay or a base station in a data network) or by a space station without the need for additional regulatory measures.
Taking into account Article 44 and 45 of the Constitution of the ITU and in accordance with provision No. 4.4 of the Radio Regulations assignments of radio frequencies in derogation of the Table of Frequency Allocations or other provisions of the Radio Regulations shall be avoided and may only be possible on certain expressed conditions. Such assignments shall neither cause harmful interference nor claim protection, which renders such satellite use opportunistic as it can benefit only from the protection which could be provided by the robustness of the technology. This may not provide sufficient guarantees to operate a commercial service as there are no guarantees that terrestrial operation would not become unacceptable for satellite operation (see also the separate paragraph on provision No. 4.4 further below). 
In CEPT, Recommendation ERC/REC 70-03 [4][4] contains a number of regulatory options that may be usable for uplink transmissions with various combination of power limits (e.g. 25 mW or 500 mW) and maximum duty cycles (e.g. 0.1/2.5/10%). It should however be noted that compliance with specified regulatory conditions may imply that some options are not available for satellite links as illustrated by some proposals contained in the Aaddendum to CEPT Report 59 [5][5] i.e. the requirement in some bands that all devices within the radio network shall be under the control of network access points.
Technical studies included in ECC Report 261 [6][6] consider the possible use of frequency band 862-862.4 MHz by SRDs with 500 mW-0.1% DC within specific networks (e.g. smart metering in rural or remote area and low density deployments).
Overall, frequencies in the 860 MHz frequency range may be particularly suitable for delivering services in Europe for uplink transmission in the sub-GHz range. However, it may be of interest for CEPT to also identify future opportunities to promote harmonisation of a certain frequency range for both satellite and terrestrial M2M IoT operation on a global level.
Finally, it should be noted that in such a context, receiving terrestrial SRD signal at space station is not protected and this uplink communication can only be achieved on a best effort approach 
Space-to-earth transmissions:
Considering that there is no opportunity for a satellite downlink operation under an SRD regulation, when necessary, emission of remote orders from the satellite could be achieved by using frequencies of other satellite bandsservices.	Comment by 221-10: It is not clear what is really meant by the second part of the sentence.
However, this case is similar to the above case for Earth-to-space transmissions and the same rules apply.As an alternative, the article 4.4 of the Radio Regulations allows the national administrations to authorise satellite emissions outside space allocations Again, the assignment of frequencies under provision No. . Nevertheless operations under article 4.4 of the Radio Regulations are subject to strict expressed conditions as it is further detailed below and it is important to underline that a satellite system which operates under the articleprovision 4.4 could be in a situation where the targeted mission may not be unachievable and hence cannot be used for its purpose.
In this context, it is recommended to authorise assign space space-to to-Eearth transmissions by using articleunder provision 4.4 only for the purpose of experimentation, technical demonstrators, scientific research and short terms missions. In complement, the operation of commercial and long terms systems under article provision No. 4.4 should be discouraged and avoided as far as practicable (see also the separate paragraph on provision No. 4.4 further below). 
Operations under the article 4.4 of the Radio Regulations:	Comment by Thomas Schmidt: Proposal to move this paragraph at the end of the section
Article 4.4 of the Radio Regulations states that “Administrations of the Member States shall not assign to a station any frequency in derogation of either the Table of Frequency Allocations in this Chapter or the other provisions of these Regulations, except on the express condition that such a station, when using such a frequency assignment, shall not cause harmful interference to, and shall not claim protection from harmful interference caused by, a station operating in accordance with the provisions of the Constitution, the Convention and these Regulations.” This Article is a derogation to the international treaty and therefore should not be considered as an opportunity for a permanent usage. 
In order to clarify the context of operating under Article 4.4, it should be noted that,
- “...shall not cause harmful interference” implies that the operator of the system must be able to cease immediately any interference if any and this could mean that the system could be switch of definitively.edf
- “…shall not claim protection” implies that no protection is granted to the system which operates under Article 4.4. In particular, in receiving mode in a band where no allocation is existing for satellite operation, if a satellite system tries to receive terrestrial emission but cannot due to interferences from a recognised system which operates under an existing allocation, then the satellite system cannot benefit from protection or specific regulatory arrangements to improve the situation.
In both situations it is important to underline that a satellite system which operates under 4.4 could be in a situation where the targeted mission may be unachievable and cannot be used for its purpose.
In July 2017, a contribution alerted the RRB on a usage more and more frequent of the Article 4.4.
Since 2014, the Radiocommunication Bureau has received an increased number of Advanced Publication Information (API) for non-geostationary satellite networks in frequency bands which are not allocated by Article 5 of the Radio Regulations for the type of foreseen service.

Because there is no technical nor regulatory examination by the Bureau on the acceptability of such above API filings, the Bureau has no option other than to publish these APIs including frequency assignments not in conformity with Article 5 of the Radio Regulations.
Nos. 11.2 and 11.3 of the Radio Regulations specify that any frequency assignment to a transmitting station shall be notified to the Bureau if the use of that assignment is capable of causing harmful interference to any service of another administration, but for most of the API filings with non-conforming frequency assignments so far the Bureau has not received the required notification under No. 11.15, although some of the networks have been in operation.

Then, the Bureau was instructed to examine the issue and prepare a report to the Board on this matter, including a possible preliminary draft modification of the Rule of Procedure on No. 4.4 to be considered at its 76th meeting.
As a follow up of this request, at RRB#77 meeting, the Bureau provided a history related to Article 4.4, statistics about its usage and also preliminary draft modification of the Rule of Procedure on No. 4.4.
New RoP are definitively more precise than the previous one and require from the applicant to provide all relevant certainty (including studies and analysis) that the application to be operated under 4.4 conditions will not interfere other regular application and implement mechanism to stop immediately interferences if any.
Similar case study outside Europe at 2483 MHz	Comment by 223-3: Not sure whether this could be considered as a ‘similar case study’ – please consider deletion of this subject in the current draft ECC Report
In 2017, ECO bulletin reported on FCC report and order which modified rules for operation of the Ancillary Terrestrial Component (ATC) of the MSS system operating in the 2483.5-2495 MHz band [7][7].The rule changes enabled the operator to seek authoriszation from the Commission to deploy of terrestrial low-power broadband network using MSS spectrum at 2483.5-2495 MHz.MHz.
ATC aspect will be further discussed later in this report, howeverIn addition to ATC aspects, it is worth noting that the initial petition, dated from 2012 sought authority to also operate low-power broadband network in the unlicensed 2473-2483.5 MHz band, adjacent to the MSS band. 
Although, the initial proposal was later on revised to specify operations of low-power terrestrial system just in licensed MSS spectrum at 2483.5-2495 MHz, not including the adjacent 2473-2483.5 MHz band, a debate between stakeholders took place, during the public proceeding, on the difficulties and risk of interferences  between satellite and unlicensed terrestrial systems. 

Finally on this particular aspect, the FCC concluded that no satisfactory mechanism allowing general use in the 2473-2483.,5 MHz band were proposed, and it declined to relax the restricted band requirements because unlicensed operators using such band would not be able to coordinate with the satellite operator to prevent interference with MSS operations above 2483.5 MHz.MHz.

Assignments under Provision No. 4.4 of the Radio Regulations
Provision No. 4.4 of the Radio Regulations states that “Administrations of the Member States shall not assign to a station any frequency in derogation of either the Table of Frequency Allocations in this Chapter or the other provisions of these Regulations, except on the express condition that such a station, when using such a frequency assignment, shall not cause harmful interference to, and shall not claim protection from harmful interference caused by, a station operating in accordance with the provisions of the Constitution, the Convention and these Regulations.” This  provision clarifies that administrations of Member Staes shall not assign frequencies to station in  to the derogationprovision of the international treaty and therefore should not be considered as an opportunity for a permanent usage. 
To further clarify the context of assigning frequencies under provision No. 4.4, it should be noted that,
- “...shall not cause harmful interference” implies that the operator of the system must be able to cease immediately any interference if any and this could mean that the system could be switched off definitively.
- “…shall not claim protection” implies that no protection is granted to the system which operates under provision No. 4.4. In particular, in receiving mode in a band where no allocation is existing for satellite operation, if a satellite system tries to receive terrestrial emission but cannot due to interferences from a recognised system which operates under an existing allocation, then the satellite system cannot benefit from protection or specific regulatory arrangements to improve the situation.
In both situations it is important to underline that a satellite system which operates under provision No. 4.4 could be in a situation where the targeted mission may be unachievable and cannot be used for its purpose.
In July 2017, a contribution alerted the RRB on a usage more and more frequent of the provision No. 4.4.
Since 2014, the Radiocommunication Bureau has received an increased number of Advanced Publication Information (API) for non-geostationary satellite networks in frequency bands which are not allocated by Article 5 of the Radio Regulations for the type of foreseen service. 

Because there is no technical or regulatory examination by the Bureau on the acceptability of such above API filings, the Bureau had no option other than to publish these APIs including frequency assignments not in conformity with Article 5 of the Radio Regulations. 
Nos. 11.2 and 11.3 of the Radio Regulations specify that any frequency assignment to a transmitting station shall be notified to the Bureau if the use of that assignment is capable of causing harmful interference to any service of another administration, but for most of the API filings with non-conforming frequency assignments so far the Bureau has not received the required notification under No. 11.15, although some of the networks have been in operation.

As a follow up of the above mentioned contribution the Rules of Procedure related to provision No. 4.4 of the Radio Regulations were amended at RRB#78 meeting [29], in particular “the Board also concluded that administrations, prior to bringing into use any frequency assignment to a transmitting station operating under No. 4.4, shall determine:	Comment by Rapporteur: This part was updated with an extract of the last version of RoP + rev2 on art 4.4  
a)	That the intended use of the frequency assignment to the station under No. 4.4 will not cause harmful interference into the stations of other administrations operating in conformity with the Radio Regulations;
b)	What measures it would need to take in order to comply with the requirement to immediately eliminate harmful interference pursuant to No. 8.5.

[bookmark: _Toc531697387][bookmark: _Toc535229882]When notifying the use of frequency assignments to be operated under No. 4.4, the notifying Administration shall provide a confirmation that it has determined that these frequency assignments meet the conditions referred to above in item a) and that it has identified measures to avoid harmful interference and to immediately eliminate such in case of a complaint.”



