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Introduction
WRC-19 agenda item 1.13, Resolution 238 (WRC-15) identifies 37-40.5 GHz, 42.5-43.5 GHz, which have allocations to the mobile service on a primary basis; and 40.5-42.5 GHz which may require additional allocations to the mobile service on a primary basis, among others as IMT candidate bands. 
In preparation for WRC-19, Task Group 5/1 was responsible for the development of draft Conference Preparation Meeting (CPM) text under WRC-19 Agenda item 1.13. In developing sharing studies and draft CPM text, Task Group 5/1 conducted and completed sharing and compatibility studies, taking into account the protection of services to which the band is allocated on a primary basis. 
In this contribution we present a summary of the TG 5/1 results on sharing and compatibility studies with the assumption that the lower limit of band n259 is 39.5 GHz. The detailed results of the studies can be found in CPM-19 document [1].
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[bookmark: _Toc519246574] Allocation information in the 37-43.5 GHz frequency range
Table below is the RR table of allocations i providing the services allocated in the 36-47 GHz frequency range.


 Allocation information in the 36-47GHz frequency range [2]
	Allocation to services

	Region 1
	Region 2
	Region 3

	36-37	EARTH EXPLORATION-SATELLITE (passive)
                              FIXED
                              MOBILE
                              SPACE RESEARCH (passive)
                              5.149 5.550A

	37-37.5		FIXED
				MOBILE except aeronautical mobile
				SPACE RESEARCH (space-to-Earth) 
				5.547

	37.5-38		FIXED
				FIXED-SATELLITE (space-to-Earth)
				MOBILE except aeronautical mobile 
				SPACE RESEARCH (space-to-Earth)
				Earth exploration-satellite (space-to-Earth) 
				5.547

	38-39.5		FIXED
				FIXED-SATELLITE (space-to-Earth)
				MOBILE  
				Earth exploration-satellite (space-to-Earth) 
				5.547

	39.5-40		FIXED
				FIXED-SATELLITE (space-to-Earth)  
				MOBILE  
				MOBILE-SATELLITE (space-to-Earth)
				Earth exploration-satellite (space-to-Earth) 
				5.547

	40.5-41
FIXED
FIXED-SATELLITE 
(space-to-Earth)
MOBILE  
BROADCASTING
BROADCASTING-SATELLITE
Mobile

5.547
	40.5-41
FIXED
FIXED-SATELLITE 
(space-to-Earth) 5.516B
MOBILE  
BROADCASTING
BROADCASTING-SATELLITE
Mobile
Mobile-satellite (space-to-Earth)
5.547
	40.5-41
FIXED
FIXED-SATELLITE 
(space-to-Earth)
MOBILE 
BROADCASTING
BROADCASTING-SATELLITE
Mobile

5.547

	41-42.5		FIXED
				FIXED-SATELLITE (space-to-Earth) 
				MOBILE  
				BROADCASTING
				BROADCASTING-SATELLITE
				Mobile
				5.547  5.551F  5.551H  5.551I

	42.5-43.5	FIXED
				FIXED-SATELLITE (Earth-to-space)  5.552
				MOBILE except aeronautical mobile 
				RADIO ASTRONOMY
				5.149  5.547

	43.5-47  	MOBILE 5.553
                              MOBILE-SATELLITE
                              RADIONAVIGATION
                              RADIONAVIGATION-SATELLITE
                              5.554





Technical characteristics
The sharing and compatibility studies are conducted based on the technical and operational characteristics provided below:

	Doc. 5-1/
	Source
	Services/Applications

	25, 89, 183
	WP 4A
	Fixed-Satellite (FSS)

	27, 176
	WP 7D
	Radio Astronomy (RAS)

	31, 94, 185
	WP 5C
	Fixed (FS)

	29, 177
	WP 7C
	Earth Exploration-Satellite (passive) (EESS (passive))
Space Research (passive) (SRS (passive))

	36, 99, 101, 174
	WP 5D
	IMT


Sharing and Compatibility Studies
As the RR table shows the main services operating in this frequency range are: FSS, Fs and RAS.
The following studies have been conducted in TG5/1:
· Sharing and compatibility of the FSS (space-to-Earth) and IMT 
· Sharing and compatibility of the FS and IMT 
· Sharing and compatibility of the RAS operating in the frequency band 42.5 43.5 GHz and IMT
· Sharing and compatibility of the EESS/SRS (passive) operating in the 36-37 GHz frequency band and IMT operating in the 37-43.5 GHz frequency range
 
Summary and analysis of the results of studies
· FSS and IMT
Several studies between IMT‑2020 and the FSS in the space‑to‑Earth direction have been provided to ITU‑R in the frequency bands 37.5‑42.5 GHz. The results of these studies showed that, when a separation distance between 210 and 2 000 meters was kept between a location of a FSS earth station and a deployment area of IMT‑2020 stations, the aggregate interference from IMT‑2020 stations meets the interference criteria assumed in the respective studies and sharing between IMT‑2020 and the FSS in the space‑to‑Earth direction is feasible. 
In the case of deployment of FSS earth stations at specified locations, when the required separation distance can be maintained between a location of a FSS earth station with a known position and a deployment area of IMT stations, sharing between IMT and the FSS is feasible.
In case of deployment of small FSS earth stations at unspecified locations and IMT stations in the same geographical area the separation distance between the FSS and IMT stations cannot be ensured. Therefore, sharing may or may not be feasible and could be dealt with on a case‑by‑case basis.
· FS and IMT
One sharing and compatibility study between the FS and IMT in the frequency band 37.0-43.5 GHz has been provided to ITU-R. The study assumed a scenario where an FS system pointed directly across an IMT deployment area in a dense urban environment. More specifically, the FS transmitter was located 1.1 km directly south of the centre of the IMT deployment area and the FS receiver was located 1.1 km directly north of the centre of the IMT deployment area. The FS station antennas were pointed toward each other.
The results of the study showed that, for 0.8% of the snapshots, the interference from IMT base stations into FS receivers exceeded the interference criterion of I/N = -10 dB for the FS system.
Considering that only for a small percentage of snapshots the interference criterion was exceeded under the condition of a small separation distance described above, the study concluded that sharing between the FS and IMT is considered feasible when such a separation distance beyond 1.1 km is kept between a location of a FS station and a deployment area of IMT stations.
· RAS and IMT
Two adjacent frequency band compatibility studies were conducted between the RAS in the frequency band 42.5 43.5 GHz and IMT systems in the frequency band 40.5 42.5 GHz. 
In the adjacent frequency band compatibility studies, assuming a -13 dB(m/MHz) level of unwanted emissions for both IMT user equipment and base stations, separation distances of 38 km and 14 km were obtained between a RAS station and a base station and user equipment, respectively. The separation distances assuming 30 dB(m/MHz) became 8 km and 2 km, respectively. In the aggregate interference scenario, if the combined aggregate emissions of both user equipment and base stations were considered, one study obtained separation distances of 5 km for a purely sub urban environment. Results of the other studies ranged from 28 km (assuming a polarization loss of 3 dB and not considering antenna gain normalization) to 48 km (clustered density, no polarization loss, normalized antenna gain) for mixed urban/sub urban environments. Assuming a -30 dB(m/MHz) level of unwanted emissions for both IMT user equipment and base stations the combined separation distance became 18 km for a clustered deployment density.
 No detailed terrain profiles were used in these studies. Considering detailed terrain profiles around RAS stations would lead to different separation distances for RAS stations on a case by case basis. Given the expected dimensions of the coordination zones around RAS stations, the protection of RAS stations could be established on a national level.
· EESS (passive) and IMT
Passive sensors are used in the remote sensing of the Earth and its atmosphere by Earth exploration and meteorological satellites in certain frequency bands allocated to the Earth exploration satellite service (EESS) (passive). The products of these passive sensor operations are used extensively in meteorology, climatology, and other disciplines for operational and scientific purposes. However, these sensors are sensitive to any emissions within their allocated frequency band. Therefore, any RF emissions above a certain level may constitute interference to the passive sensors using those frequency bands. This is mainly because passive sensors may not be able to differentiate the wanted signal from the interference and that be identifiable in the passive sensor products.
Several compatibility studies between the EESS/SRS (passive) in the frequency band 36‑37 GHz and IMT in the frequency band 37‑43.5 GHz have been provided to ITU‑R. These studies showed that passive Sensors are most sensitive to aggregate interference from IMT systems. According to the results of Studies when the unwanted emission level of IMT stations is ‑13 dB(m/MHz), the aggregate level interference exceedance for Sensor H3, were ‑4 to 17.4 dB for UE and 5 to 16.7 dB for BS, corresponding to levels of unwanted emissions of ‑23 to ‑37.6 dB(W/100 MHz) for UE, and ‑28 to ‑36.9 dB(W/100 MHz) for BS depending on the assumptions used (in particular single element or beam forming antenna pattern). The Studies did not consider the apportionment of the EESS (passive) protection criteria.

Services in band n260
The RR table shows that the same services are allocated as incumbents in both bands n260 and n259 (with the assumption of lower limit of the 39.5 GHz). The main difference between the two bands is the allocation of passive services in 36-37 GHz which is adjacent to lower limit of band n260.  
As ITU-R studies show, being adjacent to a band with passive services as incumbent is not very attractive since there are needs for mitigation measures such as reduction of unwanted emissions, guar band, … which can impact operation of IMT systems. It can be concluded that n259 (with the assumption of lower limit of the 39.5 GHz) has advantage over band n260 in terms of compatibility with adjacent band.
Conclusion
This contribution presents the results of sharing and compatibility studies conducted in TG5/1 to be included in CPM-19 report for discussion in WRC-19.
The studies include co-channel scenario for FSS, FS and RAS with IMT. To summarize, it is concluded that coexistence is feasible if the recommended protection distance between IMT and incumbent services are heeded. 
Compatibility studies between IMT and EESS (passive) while in adjacent bands are also provided. The results indicate the need for reduction of IMT unwanted emissions.
As ITU-R study results show, being adjacent to a band with passive services as incumbent is not very attractive since there are needs for mitigation measures such as reduction of unwanted emissions, guard band, … which can impact operation of IMT systems. It can be concluded that n259 (with the assumption of lower limit of the 39.5 GHz) has advantage over band n260 in terms of compatibility with adjacent band. This argument also can motivate the lower limit of band n259 to be specified as 39.5 GHz in comparison with 37 GHz to avoid extra measures for protection of passive services in 36-37 GHz band.
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