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The report does not address the regulatory and operational aspects of the use of UAS or EMC issues related to the UAS avionics.
Frequencies for U-space are not in the scope of this report.
(advice: the Executive Summary should provide a short and concise explanation on the purpose of the respective ECC Report and should clearly indicate the covered subjects to which it applies. In addition, it should clearly explain the application of the document.)
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LIST OF ABBREVIATIONS

	Abbreviation
	Explanation

	CEPT
	European Conference of Postal and Telecommunications Administrations

	C2
	Command and Control

	ECC
	Electronic Communications Committee

	GRS
	Ground Radio Station

	RPS
	Remote Pilot Station

	U-space
	

	UA
	Unmanned Aircraft

	UAS
	Unmanned Aircraft System

	UTM
	UA Traffic Management

	
	


[bookmark: _Toc380056497][bookmark: _Toc380059748][bookmark: _Toc380059785][bookmark: _Toc396153636][bookmark: _Toc396383863][bookmark: _Toc396917296][bookmark: _Toc396917345][bookmark: _Toc396917407][bookmark: _Toc396917460][bookmark: _Toc396917627][bookmark: _Toc396917642][bookmark: _Toc396917747][bookmark: _Toc523389563]Introduction
The use of drones/ unmanned aircraft systems (UAS) has grown hugely in recent years. Various analysts such as Gartner[footnoteRef:3] expect the UAS market to exceed €10bn by 2020. They say that around 3 million drone units were manufactured in 2017. As UAS technology has undergone significant development, the market for both civil and commercial UAS has grown.  [3:  Gartner Inc. "Forecast: Personal and Commercial Drones, Worldwide, 2016."] 

There are a number of challenges in fully realising the potential for growth that UAS bring with them. One of these challenges is meeting the spectrum requirements for UAS. 
 (advice: this document gives a template for preparing an ECC Report. All existing contents including the annexes are given for information/formatting purposes only, and shall be replaced by the relevant contents of the new ECC Report.)
Explain EASA new regulatory approach and related categories, also ECC Report 268, ECC PT1 doing another Report on MFCN UAS
ECC Report 268 published February 2018 on the Technical and Regulatory Aspects and the needs for Spectrum Regulation for Unmanned Aircraft Systems(UAS)  addressed  many of the issues facing drone use by professional users which can be equated in almost all cases by the latter term "Governmental use" its main findings where from a  questionnaire sent to CEPT administrations :
Using unlicensed bands shared by various types of applications would not be appropriate for some professional UAS due to risk of interference, and may not meet the expectations of professional UAS service providers (unsecure investments, emission limits do not support the intended operating range); 
Harmonisation would foster a common market for UAS products and may for some professional UAS usage scenarios help to avoid cross-border issues.
In February 2018, the ECC published ECC Report 268 on the technical and regulatory aspects and the needs for spectrum regulation when it comes to UAS. Following that report and discussions at the workshop (2018), it was found that the focus on UAS in both open and specific categories seemed appropriate. 
In addition, an explanatory document  was approved by the WG FM of the ECC. Non-professional UAS usage should make use of frequency opportunities under general authorisations, in other words without any individual rights. The most common use is found in the 2400-2483.5 MHz and 5725-5875 MHz bands under the current regulatory conditions set out in ERC Recommendation 70-03.
Frequencies for U-space are not in the scope of this document.  

[Governmental UAS missions, the operation in SRD bands is inconvenient because it obliges to share this frequency resources with other SRD applications operated in this bands reducing the availability of the spectrum and impeding the well development of governmental UAS missions. Whit the aim to avoid these kinds of situations,it is necessary to define frequency resources where governmental UAS may develop theirs missions.]    
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	Term
	Definition

	ECC Table text
	ECC Table text

	ECC Table text
	ECC Table text

	ECC Table text
	ECC Table text


[bookmark: _Toc523389565]Operational requirements
When it comes to operation of UAS in terms of the use of radio spectrum, frequencies are used in a number of ways: for command and control (C2) and identification, as well as for payload transmissions (e.g. on-board cameras sending information to the ground). Communications solutions are also needed for UA-to-UA, UA-to-infrastructure and for radar sensors and optical sensors on board the UA. In addition, they are needed for distribution of positioning information in order to avoid collisions, geo-awareness about fly zone restrictions such as around airports, sensitive facilities and locations, and UAS traffic management. 
[bookmark: _Toc523389566]Commercial use of UAS
Commercial use is understood from the perspective of markets, i.e. users are normally businesses which use UAS for a commercial purpose. It is assumed that for UAS in the focus of this Report, such users would operate UAS under an individual authorisation.
Usage examples are known for many vertical markets: scientific, transport, infrastructure, monitoring, data acquisition, tracking, spectrum monitoring, agriculture, cellular relay/ temporary coverage extensions etc. Some use may include ‘swarm’ or ‘fleat
’ professional UAS applications.
[bookmark: _Toc523389567]Governmental use of UAS	Comment by Thomas Weber: Clear definition needed
The term “governmental use” refers to operations for carrying out the maintenance of law and order, protection of life and property, disaster relief and emergency response activities or services undertaken in the public interest excluding military operations/activities. These operations are carried out by or on behalf of a public authority.
In some jurisdictions UAS have already become vital tools in disaster situations. They are sent up to the sky at forest fires, damage or accident traffic inspection, flooding, maritime rescue, large scale monitoring and situational awareness, search and rescue of persons, transport of medical/ blood, life-saving equipment, fast deployed support of communications (flying com platform/ hot spot) or providing simply light, for example. Other possible governmental applications include intervention and enforcement actions (e.g. jamming or ‘catching’ a UA or the remote control); it is clear that such actions must not harm any people.	Comment by France: We agree with the information of this paragraph. The purposes of governmental use (in France) are homeland security and protection/safety of people/property. 
Governmental use of UAS have also to be considered for specific mission such as fire control and natural disaster. 
This specific missions are carried out by transmitting and collecting information like pictures and video. 
The assessment to define the rules of UAS for governmental use in France is under progress.
For a number of the situations identified above the use of DECT communications has become commonplace.
FootNote: (Proposal):
As shown in the ECC report 332 (e.g., in the Annexes) typical DECT use cases include blue light services as well as security applications on the same event and location where governmental drones are considered to be used.
The use cases are similar requesting the same frequency resource
In fact, the UAS currently on the market are developed in frequency bands that benefit from a general authorisation. However, the lack of individual licenses does not allow effective control of uses in these bands and that may hinder the use of these bands by security forces, in a crisis situation.
A  similar general licence is in place for the 1880-1900Mhz band 
In addition, as part of the fight against malicious systems authorities are  led to request the implementation of neutralisation means operating in these unlicensed bands which would lead to neutralising its own uses.
Compared to commercial UAS, in addition to the constraints already mentioned for “large public” UAS, several factors are to be considered. First, the need for governmental UAS frequencies is as important for the command and control as it is for the payload. The resources identified for this purpose must be available at all times and can only accommodate with sharing if pre-emption mechanisms allow for the immediate release of the necessary resources to allow carrying out the missions particularly during critical scenarios.
For example, it is inconceivable to share resources with PMSE UAS, which in any case will be implemented simultaneously in the same crisis areas, and which should be prioritised with governmental UAS. This is unacceptable in an emergency situation.


It is therefore absolutely necessary to have a controlled resource that would limit operational risks to the sole intentional jamming, for which relevant regulations and legal processes are already implemented.





[bookmark: _Toc523389568]Functional need
The missions carried out with the UAS can be very diverse but some common principles of use emerge:
a 3D coordinator is designated for any operation to manage airspace sharing between the various means involved (helicopter, UAS ...);
limitation to VLOS flight for intervention, maximum radius defined depending on the urban or rural scenarioof 1 km (altitude less than 120 150 meters taking into account current EC regulation ) 
a 10 km radius for aerial surveillance by civil security.
[bookmark: _Toc523389569]Typical missions
The dominant use of UAS is to provide aerial views for the surveillance of zones, events or interventions, search for information (facial identification, reading license plates ...) or prior recognition, in support of operational decisions, which contribute to the safety and efficiency of the interventions of the various services.
UAS can also limit human engagement: search for people, operations in a "polluted" environment, carrying equipment, mapping, surveys.
Such applications require reliable/robust frequency use. The operating distance depends on the scenario of deployment (urban or rural) can be several km and BVLOS. Future perspectives may include even UA swarms or larger devices for transport, however this use cases are not covered in this report and the 1880-1900 MHz band would not support.such use
.

[bookmark: _Toc523389570]Terms of use
Governmental UAS are dedicated to specific activities including maintenance of law and order, protection of life and property, emergency situations and disaster relief. Whatever the missions assigned to UAS, their use can be either an isolated action (usually during daily service), or a coordinated action amongst national security forces is carried out. They correspond to:

Isolated action: Fflight of a "decentralised"  one unmanned aircraft system (UAS), possibly reinforced by an aircraft belonging to a unit with national competence, e.g. police or civil security;
Coordinated action: Fflight of several aircraft, and up to three UAS simultaneously on the same area (an UAS per intervention force on a crisis situation or several governmental authorities with mission distribution).

Independently of the operation mode of governmental UAS in terms of the number of UAS deployed the following operational conditions are applied for each UAS: 
- Operation of UAS in visual line of sight (VLOS) 
- UAS GS pilot is always on the ground for safety of flight
- Maximum attainable height above the take-off point limited to 120 m (altitude up to 120 m)
- Flight plan to manage the aerial space operation 
- Designation of a 3D coordinator with the aim to manage the sharing of aerial space amongst the users of the aerial space (UAS, helicopter …);  
- Control, Command and payload are working permanently during the operational mission 
- Control, Command and payload (data) are on the same link, furthermore each UAS has their specific Aerial Unity (AU) and Ground Station (GS).
[- Depending on the geographical area of the UAS operation, coordination protocol with spectrum incumbents may be carried out, in the 1900-1920 Mhz band not possible in the 1880-1900 Mhz band ] 
Cross border coordination would be required

Two specific scenarios are envisaged in terms of geographical zones covered during interventions: urban scenario and rural scenario. 
[Table X shows the operating range for urban and rural scenarios. 
[bookmark: _Ref92874266][bookmark: _Ref92874258]Table X: Operating range for urban and rural scenarios

	
	Operational Scenario

	Geographical zone
	Urban
	Rural

	Range
	Medium range
	Long range
	Medium range
	Long range

	Operating range (m)
	[1000
	]5650
	1000
	[ 5650


] Report 332 page 24 identify urban or Rural but overall VLOS is not different only the obstructions



[bookmark: _Toc523389571]Video quality needs
The quality of the video is crucial for the operational processing of the images. These needs are now based on two standards: 

5 Mbps is considered sufficient for 30 fps full HD (1080p) video streaming using ITU-T H.264 [xxi] (see, for instance, https://stream.twitch.tv/encoding/). 5 Mbps is also considered sufficient for compressed video links (also using ITU-T H.264) involving racing drones (see section 9.2 of Theolin, H., « Video compression optimized for racing drones », Luleå University of Technology, 2018) [xxxi].
standard "HD" (1280x720) and, 
for specific intelligence research missions (facial or license plate identification), on the full standard "FHD" (1920x1080).
[bookmark: _Toc523389572] UA traffic control and "U-SPACE"
In recent years, the need for traffic management applicable to UAS emerged in many parts of the world. This UAS traffic management system (UTM) would ensure safe operation of a large number of UAS at low-altitude (especially in urban areas). As traditional air traffic management (ATM) ensures the safety of aircraft operations at high altitude, so does UTM at a lower altitude. The development of a UTM concept for Europe is called U-Space. It consists of a set of services enabling complex UAS operations in all types of operational environments. The precise coexistence with ATM may need some specifications about reference points, the definition of air spaces (relationship of ATM and the U-Space), ensuring the safe coexistence of helicopters and UA at low heights above ground, and even high altitude UA using the U-Space during take-off and landing. Some low altitude UA may need an interface with ATM in the future. Many initiatives are currently discussing this possibility.
It will be up to civil aviation community to define how to provide UAS functionalities and their relation to U-Space in the future. Resulting possible spectrum requirements will be discussed in the ECC. This will require that the ECC will closely work together with relevant organisations and partners, which include EASA, ETSI and Eurocontrol, during the ongoing process.


[bookmark: _Toc523389573]Spectrum needs
[bookmark: _Toc523389574]Commercial use of UAS
Usage opportunities under general authorisations are not appropriate for all UAS users as the emission limits are often too low, restricting the range of operation, and there is a risk of interference from other users in such frequency bands and ultimately of insecure investments. ETSI will support this work and is preparing a new technical report describing professional UAS use cases. Commercial applications may even include UAS ‘swarm’ or ‘fleet’ applications. Highly professional applications may use the aviation infrastructure used for communication, navigation, surveillance, such as VHF, GPS and automatic dependant surveillance. Intelligent Transport System technologies such as IEEE 802.11/11p/ITS G5 as well as LTE V2X) may provide solutions. Specific solutions may use e.g. PMR, PMSE, C-band, or even higher bands (PMP solutions).
[bookmark: _Toc523389575]Governmental use of UAS
From the functional need, a spectral resource requirement has been determined. The calculation method takes into account the need for command and control as well as for the various payloads, mainly based on the video quality which is the main criterion. The overall need is determined by the terms of use defined by the security and relief forces.
[bookmark: _Toc523389576]Unit requirements
The need for spectral resources has been defined by taking into account  is in line with different criteria:
Control and Command Bit rate: 300 kbps of the UAS;
Number of UAS per cell;
Reuse, redundancy, latency, and pPayload bit rate: 5 Mbps for HD, 10 Mbps for full HD utilisation factors.
Thus, the spectral resource per UAS is estimated at:
Command / control: 266 kHz
Payload for HD video: 4256 kHz
Payload for FHD video: 8512 kHz.
[bookmark: _Toc523389577]Global  Common needs
For a scenario with three UAS in the air:
For a simultaneous use of three UAS, as defined in the terms of use, the spectral requirement is 13.6 MHz in "HD" video;
for three simultaneously engaged UAS, including one equipped with an  "FHD" payload, the spectrum requirement is 17.8 MHz.
	The total spectral resource requirement for governmental usages of UAS is estimated to be 20 MHz (contiguous and 10MHz band to allow the operation of up to three UAS.)
The QoS in a licence exempt spectrum will be unpredictable and may impact other attendees using DECT communication.

	



[bookmark: _Toc523389578]UA traffic control and "U-SPACE"
[bookmark: _Toc523389579]Need for spectrum harmonisation
For the future, spectrum harmonisation may indeed be needed in areas of e-identification, geo-awareness and anti-collision. The various ideas for the technical solutions have, however, not converged in standardisation, while the use of several technologies may even provide a potentially safer approach using data fusion. 

[bookmark: _Toc523389580]Possible implementation Options
[bookmark: _Toc523389581]Dedicated spectrum
[bookmark: _Toc523389582]Use of commercial networks
This will point to the ECC Report from ECC PT1 and maybe also other commercial networks
[bookmark: _Toc523389583]Licence considerations
In such commercial or governmental use cases, individual authorisation or the equivalent is foreseen.

[bookmark: _Toc523389584]Candidate bands
Initial assessment on needs for radio spectrum for UAS was made by CG Drones. Information, discussions and results of this investigation were published in ECC Report 268 on Technical and Regulatory Aspects and the needs for spectrum regulation for Unmanned Aircraft Systems (UAS). Outcomes of this assessment  was 1710-1785 MHz/1805-1880 MHz as candidate for the operation of governmental UAS. Afterwards, technical studies were performed and published in ECC Report 332 on technical compatibility studies to UAS (Unmanned Aircraft System) in the 1880-1920 MHz band. Incumbent services and applications in 1880-1920 MHz band and in adjacent bands are provided in this section. 
ALLOCATIONS AND APPLICATIONS IN THE BAND 1880-1920 MHZ AND ADJACENT BANDS
Information contained in this Report reflects upon the current status and usage in the band as drawn from a number of CEPT sources. Table XX below provides an extract of the European Common Allocation (ECA) Table. 

	RR 
Region 1 Allocation and Footnotes applicable to CEPT
	European Common Allocations and ECA Footnotes
	ECC/ERC harmonisation measure
	Applications
	Standards
	Notes

	FIXED  
 
MOBILE 
5.384A 5.386 5.388A 5.388B 5.388
	MOBILE 	Comment by France: RMR? It is not already in ERC Report 75

5.384A
Fixed 
5.388 
	ECC/DEC/(05)08
ECC/DEC/(08)02
ECC/DEC/(95)03

	GSM
	EN 301 502
EN 301 511
EN 303 609
	Within the band 1805-1880 MHz

	
	
	ECC/DEC/(06)13
ECC/DEC/(08)02

	IMT
	EN 301 908
	Within the band 1805-1880 MHz

	
	
	ECC/DEC/(06)07

	MCA
	EN 302 480
	Within the band 1805-1880 MHz

	
	
	ECC/DEC/(08)08

	MCV
	
	Within the band 1805-1880 MHz

	
	
	ECC/DEC/(94)03
ECC/DEC/(98)22
	DECT
	EN 300 700
EN 301 406
EN 301 908
	Within the band 1880-1900 MHz

	
	
	ECC/DEC/(06)07
	MCA
	
	Within the band 1920-1980 MHz

	
	
	ECC/REC/(08)08
	MCV
	
	Within the band 1920-1980 MHz

	
	
	ECC/REC/(06)01
ECC/REC/(01)01
	MFCN
	EN 301 908
	Within the band 1920-1980 MHz




[bookmark: _Toc523389585]Commercial use of UAS
[bookmark: _Toc523389586]1900 - 1920 MHz
[image: ]
The upper half of the band is to be favoured for UAS operations as the band is currently being investigated for various other services.




[bookmark: _Toc523389587]5000 - 5010 MHz
[image: ]
This band is close to the 5030 - 5091 MHz band, used for UAS requiring a Safety Command & Control Link impose by Civil Aviation in certain context, which may result in economies of scale for the on-board transmitters
[bookmark: _Toc523389588]Governmental use of UAS
[bookmark: _Toc523389589]1880 - 1900 MHz
[image: ]
Due to the fact that governmental use of UAS is limited both in time and to a geographical area, there are good reasons to believe that the coexistence with DECT is feasible through a statistical approach.
The potential impact of DECT systems on UAS may need to be assessed.
[bookmark: _Toc523389590]1900 - 1920 MHz
[bookmark: _Toc523389591][UA traffic control and "U-SPACE"]


[bookmark: _Toc523389592]Results of compatibility studies
It is not finally deceided how the results of ECC Report 332 should be reflected in the report (full copy of the executive summary or extract of the results)
[Possible extract of ECC Report 332:





Many spectrum compatibility and sharing studies in the past did not consider the use case ‘UAS’ but rather only usage on the ground or at limited height. UAS by nature can interfere and can be interfered with much easier due to their exposed location in the sky providing line-of-sight to other systems. Existing studies will be checked, as appropriate, to see if some additional studies are needed during the future investigations in ECC.
ECC Report 332 presents the results of the technical compatibility studies related to the UAS (Unmanned Aircraft System) for governmental use of Command and Control (C2) links as well as payload links in the 1880-1900 MHz and 1900-1920 MHz bands. The conclusions of ECC Report 332 are the following:

[bookmark: _Toc95472509]
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Executive summary of ECC Report 332
[The purpose of this ECC Report is to present results for the technical compatibility studies related to the UAS (Unmanned Aircraft System) for governmental use of command and control (C2) links as well as payload links in the 1880-1900 MHz and 1900-1920 MHz bands.
The UAS consists of ground station (GS) ("controller") and User Equipment (UE) ("drone"). Single GS-UE pair uses single frequency block with TDD (Time Domain Duplex) principle. The GS is assumed to be at ground level (1.5 m), and the maximum height of the UE is assumed to be 120 m.
Up to three drones are simultaneously deployed in an operational zone with radius of up to 5650 m in rural areas, and up to 1000 m in urban areas. Each drone is controlled by a dedicated GS. The drone and controller are assumed to constantly be in visual line of sight.
The frequency band 1880-1900 MHz is designated for DECT (Digital Enhanced Cordless Telecommunications) on licence-exempted basis, originally used for cordless phones, but which nowadays consists of huge variety of different enterprise and professional applications including voice and data services. The frequency band 1900-1910 MHz has been lately designated and harmonised for the RMR (Railway Mobile Radio). Adjacent frequency bands are harmonised for MFCN (Mobile Fixed Communication Network): 1710-1785/1805-1880 MHz and 1920-1980/2110-2170 MHz. This Report considers in-band and adjacent band co-existence studies between UAS and these systems.
This report suggests different interference mitigations possibilities for improving co-existence of UAS with systems operating in the band 1880-1920 MHz and in adjacent bands. Noting that the UAS controller to drone (C2) only requires low bitrate, it has been shown that lowering the power of the UAS GS to 10 dBm improves co-existence with all involved systems. This however comes with a higher susceptibility of the drone to interference (see co-existence with MFCN in section 5.3). Power control applied to the UAS drone also showed improved co-existence with other systems. Similar gain could be expected by also applying power control to the UAS controller, although this has not been studied. Co-existence gain can also be obtained by ensuring separation distances were feasible, or by imposing additional constraints on UAS spectrum emission (see FRMCS studies in Annex 13) and/or UAS spectrum selectivity (see MFCN studies in section 5.3). Potential use of DECT-2020 NR technology based UAS is expected to improve co-existence, but is has not been fully studied.
[bookmark: _Toc95472456]UAS and DECT
The studies carried out in ECC Report 332 consider a maximum of 3 governmental UAS in one location whereas only 2 could be deployed in the band 1880-1900MHz.
MCL (Minimum Coupling Loss) study on impact from UAS GS and UE for DECT indoor, outdoor and DECT WLL (Wireless Local Loop, which assumes the drone is in the main lobe of a 12 dBi DECT antenna) is in Sections 5.1.2 and 5.1.6. Separation distance are calculated for two different DECT wanted signal levels -75 dBm and -65 dBm[footnoteRef:5]. An UAS GS transmit power of 10 dBm and 30 dBm, and an UAS UE transmit power of 28 dBm is assumed. [5:  -65 dBm being a typical receiving level for low range indoor applications, while -75 dBm is considered for a typical receiving level for more sensitive indoor and outdoor applications. DECT devices have a sensitivity level down to -93 dBm.
] 

The results of the MCL studies are presented in Table 1.
[bookmark: _Ref92727768]Table 1: Summary of MCL separation distances between UAS using LTE and DECT
	DECT Protection criterion
	UAS GS or UE
	UAS Tx power
	DECT Rx power
	DECT Indoor
	DECT outdoor
	DECT WLL

	SINR of 21 dB
	GS
	10 dBm
	-65 dBm
	0.08 to 0.12 km
	0.48 to 0.67 km
	1.9 to 2.68 km

	
	
	
	-75 dBm
	0.27 to 0.38 km
	1.51 to 2.14 km
	6.05 to 8.56 km

	
	
	30 dBm
	-65 dBm
	0.85 to 1.2 km
	4.8 to 6.8 km
	Not studied

	
	
	
	-75 dBm
	2.68 to 3.82 km
	15.1 to 21.4 km
	Not studied

	
	UE
	28 dBm
	-65 dBm
	0.36 to 0.53 km
	2.14 to 3.03 km
	8.52 to 12.06 km

	
	
	
	-75 dBm
	1.20 to 1.70 km
	6.77 to 9.60 km
	27.0 to 37.88 km

	Measured C/I
	GS/UE
	30 dBm
	-65 dBm
	0.05 to 0.75 km
	0.53 to 3.3 km
	Not studied

	
	
	
	-75 dBm
	0.17 to 2.1 km
	1.7 to 9.42 km
	Not studied


SEAMCAT study (Annex 5) shows the probability that DECT is interfered, dBm for various values of DECT transmit power (between 4 and 24 dBm). Due to transmit power control, the worst situation is when the UE is furthest away from the GS. The following probabilities of interference were computed for outdoor DECT distributed between 0 and 300 m from the UAS GS:
Equal or less than 10.3%, UAS GS transmit power of 10 dBm, urban environment;
14% (random distribution of DECT channels) and 42% (co-channel) , UAS GS transmit power of 30 dBm, urban environment;
80% (random distribution of DECT channels) and 100% (co-channel), UAS GS transmit power of 30 dBm, rural enironment.
For indoor DECT, the following probabilities of interference were computed for indoor DECT distributed between 0 and 300m from the UAS GS:
0.8% (random distribution of DECT channels) and 2.2% (co-channel), UAS GS transmit power of 10 dBm, urban environment;
2.8% (random distribution of DECT channels) and 7.9% (co-channel), UAS GS transmit power of 30 dBm, urban environment.
Monte Carlo study (Annex 6) with residential DECT presented stakes into account the instant Dynamic Channel Selection (iDCS) capability of DECT were carried out. It is assumed that. 5% of DECT devices are located outdoor. In this context, DECT devices are able to avoid channels occupied by nearby UAS. The interference probability is 
between 0.1% and 2.3% when one drone is deployed in the 1880-1900 MHz band; ,
between 0.2% and 6.5% when two drones are deployed in the 1880-1900 MHz band.
In the other direction, there is negligible interference from DECT devices to UAS GS and UE.
Monte Carlo study (Annex 6) with a call-center (indoor only) deployment of DECT in an urban environment shows that interference mainly comes from the UAS GS, and its probability can be lower than 1% for distances:
higher than 100 m for single and double (two) UAS deployments and UAS GS transmit power of 30 dBm;
as low as 10 m for single UAS deployments and UAS GS transmit power of 10 dBm;
higher than 20 m for double (two) UAS deployment and UAS GS transmit power of 10 dBm.
The results presented here are based on UAS using LTE technology and its impact on legacy DECT, not on DECT-2020 NR. There are also initial studies (see section 6 and Annex 13) assuming UAS using DECT-2020 NR technology. 
[bookmark: _Toc95472457]UAS and RMR/FRMCS (Future Railway Communication System)
[bookmark: _Toc95472458]Co-channel operation
The MCL studies (Annex 11) show that a co-channel operation of UAS in the FRMCS band 1900-1910 MHz is not feasible and will lead to a significant interference risk towards the FRMCS operation. Under a free space loss model, all UAS in distances up to 354 km to a FRMCS BS will lead to a desensitization of at least 3 dB. In practice, the radio horizon would limit the separation distance but that does not change the conclusion. For the cab radio the separation distance is 63 km.
[bookmark: _Toc95472459]Adjacent channel operation
Monte Carlo study of the possible impact of an UAS deployed in the frequency band 1910-1920 MHz to an FRMCS deployment in the band 1900-1910 MHz is presented in Annex 10. Because of the symmetry of the FRMCS BEM and UAS SEM, these results at 1915 MHz also apply for interference from an UAS deployed at 1895 MHz. Simulations show that interference from UAS to FRMCS UE is negligible. On the contrary, interference to the FRMCS BS is more likely.
When using a UAS GS transmit power of 10 dBm, the probability of interfering the FRMCS BS is:
less than 1% when the distance to the tracks is between 100 and 300 m in urban areas;
less than 1% whenthe distance to the tracks is between 300 and 500 m in rural areas.
When using a UAS GS transmit power of 30 dBm, the probability of interfering the FRMCS BS is:
less than 1% when the distance to the tracks is between 300 and 500 m in urban areas;
around 10% when the distance to the tracks is between 500 and 1000 m in rural areas.
Considering the impact of the UAS UE, the probability of interfering the FRMCS BS is:
lower than 1% when the UAS UE is between 300 and 500 m from the tracks (horizontal distance) if the range is limited to 500 m in rural areas (1000 m if 10 MHz channel is used;).
lower than 1% when the UAS UE is between 300 and 500 m from the tracks (horizontal distance) in urban areas.
[bookmark: _Toc95472460]UAS and MFCN
[bookmark: _Toc95472461]Co-existence between UAS and MFCN below 1880 MHz
SEAMCAT simulations (Annex 5) show that important levels of interference may happen from MFCN DL (1860-1880 MHz) to both UAS aerial UE and GS 10 MHz channel operating in 1880-1890 MHz. Noting that . these levels of interference translate to UE (drone) throughput loss between 87.7% and 99.5% and GS (controller) throughput loss between 50% and 88%, considering the UAS channel centered at 1885 MHz and a UAS in the range of 1000 m. 
SEAMCAT simulations (Annex 5) show that the inteference from MFCN DL (1860-1880 MHz) to both UAS aerial UE and GS 10 MHz channel operating in 1890-1900 MHz is reduced. If the UAS UE/GS receiver selectivity can be improved with an additional filter (ACS_2 = 66 dB), the interference from MFCN1800 DL can be reduced, as shown in section 5.3.1.
Interference from UAS aerial UE to MFCN1800 DL (UE reception) does not appear as a problem, including flying MFCN UE, as it translates to downlink throughput loss less than 0.1%.
Monte Carlo studies (Annex 8) taking into account UAS protection criterions in-line with UAS bitrate requirements (300 kbps for controller to drone, 5 Mbps for drone to controller) show an interference probability of the UE and the GS by MFCN DL lower than 10% (but the range has to be limited to 1000 m in rural environments), assuming a GS transmit power of 30 dBm.
MCL computations (section 5.3) has been performed to assess the interference from UAS GS to MFCN1800 DL (UE reception). For an UAS GS transmitting at 10 dBm, the I/N protection criterion of an MFCN UE is not exceeded at 50 m (urban environment) or 100 m (rural environment).. For an UAS GS transmitting at 30 dBm however, the MFCN UE protection criterion can be exceeded even when the separation distance is above 100 m.
Considering that, for a governmental drone, the highest data rate is transmitted from UAS UE to UAS GS, and in order to further protect the command and control signals received by UAS UE from MFCN interference, UAS command and control channel of a single drone deployment could be placed in the frequency range 1890-1900 MHz.
[bookmark: _Toc95472462]Co-existence between UAS and MFCN above 1920 MHz
SEAMCAT simulations (section 5.4) of interference from UAS UE  to MFCN UL above 1920 MHz show athroughput loss between 8% and 25% for a UAS carrier frequency of 1917.5 MHz (5 MHz bandwidth). 
SEAMCAT simulation show that interference from MFCN UEs to UAS GS and UAS UE translate to throughput losses between 0.1% to 1.6%.
Monte Carlo simulations (Annex 9) of interference from UAS UE show that the interference probability of the most impacted MFCN BS in the simulation area, considering a carrier frequency of 1915 MHz, can be limited to about 15% if the rural range is limited to 1000 m, and to 7% if the urban range is limited to 250 m. 
MCL computations (section 5.4.1.3) has been performed to assess the interference from UAS GS to MFCN UL. For an UAS GS with a maximum transmit power of 10 dBm and maximum antenna gain of 5 dBi, the I/N protection criterion is generally not exceeded for a separation distance of 100 m (criterion is exceeded in urban settings using propagation model of Recommendation ITU-R P.1546 [24]). The interference from a UAS GS with a transmit power of 30 dBm, however, is above the MFCN UL protection criterion at a separation distance of 100 m.
Monte Carlo simulations (Annex 9) show that interference probability of the most impacted MFCN BS in the simulation area is around 0.4% for an UAS GS transmit power of 10 dBm[footnoteRef:6], and around 5% to 6% for an UAS transmit power of 30 dBm. [6:  Here, when the UAS GS transmit power is reduced from 30 dBm to 10 dBm, it is assumed that the out of band radiations are also attenuated by 20 dB.] 

[bookmark: _Toc95472463]UAS Using DECT-2020 NR
Initial MCL compatibility studies were carried in order to quantify the feasibility of deploying UAS using DECT-2020 in 1880-1900 MHz and 1910-1920 MHz.
Given the similarities between LTE and DECT-2020 waveforms, considering the lower transmit power of DECT-2020 (24 dBm), dynamic selection of time slots and frequency channels, and transmit power control on both UAS GS and UAS UE, it is expected that probabilities of interference of UAS using DECT-2020 NR to systems in adjacent bands would be lower than those computed using Monte Carlo studies with UAS using LTE.]


[bookmark: _Toc523389593][SUMMARY of the compability studies and the conclusion on their regulatory implications]
Report 268 clearly identified that :
Using unlicensed bands shared by various types of applications would not be appropriate for some professional UAS due to risk of interference, and may not meet the expectations of professional UAS service providers (unsecure investments, emission limits do not support the intended operating range); 
Report 332 Executive summary identifies that compatibility studies all identify interference to the incumbent user in all scenarios and whilst sharing with the railway systems could be coordinated this may impact safety

Crossborder coordination aspects
If a QoS for the UAS is to be maintained within the 1800-1920 Mhz band extensive cross border  coordination is required
[bookmark: _Toc523389594]Related standardisation activities
The ETSI work item on UAS has been stopped
ETSI is supporting this work and is preparing a new technical report (ETSI TR 103 373) describing professional UAS use cases.	Comment by France: The WI was stopped at ETSI level
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Body text (style: ECC Paragraph)
[bookmark: _Toc169147730][bookmark: _Toc380059616][bookmark: _Toc380059758](advice: a conclusion may review the main points of the ECC Report. A conclusion might elaborate on the results of the ECC Report and suggest extensions.)
From the outcome of ECC Report 268 and the inconclusive outcome of Report 332 plus the issues of coordination in an license exempt band and potential safety issues for rail use show that the 1880-1920 MHz band would not provide a suitable QoS for governmental UAS on critical missions 
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