
SE(13)022A4

[bookmark: _GoBack]

ECC Report <No>













Compatibility studies for MFCN SDL in the 1452-1492 MHz band 
Approved DD Month YYYY (Arial 9pt bold)	
[bookmark: Text3][last updated: DD Month YYYY) (Arial 9pt) [date of the latest update]]
[image: ecc_logo][image: cept logo]
Draft ECC REPORT XXX
Page 2
Draft ECC REPORT XXX
Page 3

[bookmark: _Toc342479012]Executive summary (style: heading 1)
Body text (style: ECC Paragraph)
(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.) 




TABLE OF CONTENTS



0	Executive summary (style: heading 1)	2
1	Introduction	5
2	Description and characteristics of systems considered	6
2.1	Systems in or around 1452-1492 MHz considered in this report	6
2.1.1	Out-of-band compatibility scenarios	6
2.1.2	In-band compatibility scenarios	6
2.2	Fixed Service Characteristics	7
2.3	Mobile Service	8
2.4	Aeronautical Telemetry characteristics	8
2.5	MFCN SDL characteristics	9
3	compatibility studies	10
3.1	MFCN SDL vs Fixed Services	10
3.2	MFCN SDL vs telemetry	10
4	Proposed OOB limits for MFCN SDL operating in 1452-1492 MHz	11
4.1	Out-of band compatibility in the frequency ranges 1429 – 1452 MHz and 1492 – 1518 MHz	11
4.2	In-band compatibility in the frequency range 1452 – 1492 MHz	11
5	heading (style: Heading 1)	12
6	Conclusions	13
ANNEX 1: Overview of studies perfomed in the ECC report 121	14
ANNEX 2: Heading (style: ECC Annex heading1)	16
ANNEX 3: List of reference	17







LIST OF ABBREVIATIONS




	Abbreviation
	Explanation 

	CEPT
	European Conference of Postal and Telecommunications Administrations

	ECC
	Electronic Communications Committee

	[bookmark: Text9]<abbr>
	[bookmark: Text10]<explanation – edit the table as necessary>

	
	

	
	

	
	

	
	


[bookmark: _Toc342479013]Introduction
The 1452-1492 MHz band has remained unused in most European countries for the past decade. Since 2002, the 1452-1479.5 MHz sub-band has been harmonised for Terrestrial Audio Broadcasting systems (T-DAB) through the Maastricht, 2002 Special Arrangement. The arrangement was later revised in Constanţa, in 2007 [1]. Since 2003, the 1479.5-1492 MHz sub-band has been harmonised for Satellite Digital Audio Broadcasting (S-DAB) through the ECC/ DEC/(03)02 [2]. The 1452-1492 MHz is indifferently referenced to, in Europe, as the L-band, 1.4 GHz or 1.5 GHz.
Late 2010, CEPT decided to undertake a review of the use of the L-band with the aim to change the current situation and enable the use of those 40 MHz of prime spectrum for new services and applications that could bring substantial social and economic benefits for Europe. In December 2010, the ECC launched a questionnaire to CEPT administrations and industry in order to identify the current and potential candidate applications. In May 2011, the ECC established a Project Team to determine, based on an impact analysis, the most appropriate future use(s) of the 1452-1492 MHz band in CEPT. In [XXX 2013], ECC adopted the ECC Report 188 on the future harmonised use of 1452-1492 MHz. ECC initiated in September 2012 the development of an ECC Decision harmonising 1452-1492 MHz for mobile/fixed communication networks (MFCN) supplemental downlink (SDL).
In this context, the coexistence of MFCN SDL operating in 1452-1492 MHz and other services/systems in adjacent band is studied in the present report, in particular with the aim to develop of Out-Of-Band Emission (OOB) limits applicable to MFCN SDL operating in 1452-1492 MHz.
The following compatibility studies were carried out in the ECC Report 121 and can be considered as a starting point:

coexistence between PWMS and Fixed, Mobile and aeronautical telemetry 

Sections 3.1.1, 3.1.2 and 3.1.5 of the ECC Report 121 contain general considerations of the usage of the band by FS, MS and aeronautical services. It could be useful to review the usage of respective band by the above mentioned services. 
Sections 4 and 6 of the ECC Report 121 contain results of the compatibility studies with FS, MS and aeronautical service operating in the adjacent bands 1429 – 1452 MHz and 1492 – 1518 MHz. 
The present report:
Describes the interference scenarios and provides the characteristics of systems involved in Section 2.
Details the coexistence study between MFCN SDL and systems in adjacent bands in Section 3.
Proposes Out-Of-Band Emission (OOB) limits for the operation of MFCN SDL in Section 4.
Annex 1 to this report shows results of studies performed in the ECC Report 121. 
[bookmark: _Ref341358970][bookmark: _Toc342479014]Description and characteristics of systems considered 
[bookmark: _Toc342479015]Systems in or around 1452-1492 MHz considered in this report
The ECC Report 188 recommends to harmonise the band 1452-1492 MHz band for MFCN SDL. The ECC Report 121 provides a detailed presentation of services operating in 1429-1518 MHz.
As a result, the use scenario considered in this report is provided in Figure 1.
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	Band (MHz)
	SERVICES

	1429-1452
	FIXED
	MOBILE
	Aeronautical Telemetry 
	
	

	1452-1492
	BS 1452-1479.5 MHz
	Aeronautical Telemetry
	Fixed
	Mobile

	
	Planned for MFCN SDL

	1492-1518
	FIXED
	MOBILE
	Aeronautical Telemetry
	
	




Services in bands adjacent to 1452-1492 MHz
[bookmark: _Toc340574063][bookmark: _Toc342479016][bookmark: _Ref341358589]Out-of-band compatibility scenarios 
Following studies to be carried out in order to define:
Out-of-band emission limits between MFCN SDL from one side operating in the band 1452-1492 MHz and Fixed, Mobile and aeronautical mobile operating in the bands 1429-1452 MHz and 1492-1518 MHz in the same geographical area. Frequency usage is shown in the Figure 1.

Results of the studies presented in Table 4 (Section 4)
[bookmark: _Toc340574064][bookmark: _Toc342479017]In-band compatibility scenarios 
It is necessary to conduct following in-band study to ensure:


adjacent channel compatibility between MFCN SDL (Mobile/Fixed Communications Networks Supplemental Downlink) and other terrestrial applications in the band in order not to prevent administrations from using parts of the band 1452-1492 MHz for terrestrial broadcasting, aeronautical telemetry, MFCN other than SDL or other terrestrial applications to adapt to national circumstances;

in-band cross-border coordination between MFCN SDL and other terrestrial applications in order not to prevent administrations from using parts of the band 1452-1492 MHz for terrestrial broadcasting, aeronautical telemetry, MFCN other than SDL or other terrestrial applications to adapt to national circumstances.

[bookmark: _Toc342479018]Fixed Service Characteristics
The Fixed Service operates with primary status in 1429-1452 MHz and secondary status in 1492-1518 MHz.
The ITU-R Recommendation F.1334 (use ITU Rec F.758-5, values are in Table 13) on the protection criteria for systems in the fixed service sharing the same frequency bands in the 1 to 3 GHz range with the land mobile service gives some indication about characteristics and protection criteria, in particular a receiver noise floor level. Fixed links in 1452-1492 MHz operate with different channel bandwidths in the range 25 kHz-3.5 MHz, but are mostly used for narrow bandwidth (<=1 MHz). The channel plan given in CEPT Recommendation T/R 13-01 is considered. Fixed services are mainly located in rural areas, with a typical antenna height of 20m.
Fixed service characteristics
	Parameter 
	Value

	Closest Channel
	1451 MHz
	1493 MHz

	Channel Bandwidth
	1 MHz

	Deployment
	Rural Area

	Antenna Height
	20m

	Receiver noise level
	-140dBm/kHz




Characteristics of antenna gains for point-to-point FS are described in the relevant ETSI documents, EN 300 630 and EN 300 631 for antenna gains. Typical antenna gain is about 13dBi but may be higher. 2 types of antenna are considered hereafter: a Yagi antenna with 13 dBi gain, and a dish antenna with a 30 dBi gain. Figure XX, gives the antenna radiation patterns for both antenna derived from ITU-R Rec. F.1245. It can be seen that the gains for angle greater than 45° are approximately -9 dBi for a dish antenna and -4 dBi for a Yagi antenna. This results in mainlobe to sidelobe attenuations of 39 dB for a dish antenna and 17 for a Yagi antenna.

[image: ]
FS antenna patterns derived from ITU-R Rec. F. 1245 
[bookmark: _Toc342479019]Mobile Service
According to footnote EU15A of the European Common Allocation table, the use of the bands 1429-1452 MHz and 1492-1518 MHz by the mobile service is limited to tactical radio relay applications. Therefore, the assumptions provided in Section 2.2 with regard to the Fixed Service are applicable to the Mobile Service.
[bookmark: _Toc342479020]Aeronautical Telemetry characteristics
The deployment of aeronautical telemetry services is limited to some CEPT countries, in accordance with ITU Radio Regulation footnote 5.342.
The studies conducted hereafter focus on ground stations of aeronautical telemetry systems.
Fixed service characteristics
	Parameter 
	Value

	Closest Channel
	1494 MHz

	Channel Bandwidth
	1 MHz

	Deployment
	Rural Area

	Antenna Height
	50m

	Receiver noise level
	-112dBm/MHz

	Protection criteria (I/N)
	 -3dB

	Antenna Gain 
	41.2dBi

	Antenna Pattern 
	ITU-R M.1459

	Elevation
	3 to 80 degrees



[image: ]
Aeronautical System Antenna Pattern given by ITU-R M.1459
[bookmark: _Toc342479021]MFCN SDL characteristics
The harmonised frequency arrangement is based on a block size of 5 MHz, resulting in the following 8 frequency blocks in 1452-1492 MHz.

	1452 -1457
	1457 - 1462
	1462 - 1467
	1467 - 1472
	1472 - 1477
	1477 -1482
	1482 - 1487
	1487 - 1492

	Downlink (base station transmit)

	40 MHz (8 blocks of 5 MHz)


Harmonised frequency arrangement for MFCN SDL in 1452-1492 MHz
The OOBE from MFCN SDL are expected to be governed by the BEM assumed for MFCN SDL in 1452-1492 MHz. The BEM currently proposed for MFCN SDL is provided in Table 3.
Base station BEM out-of-block EIRP limits within the band 1452-1492 MHz per antenna
	Frequency range of 
out-of-block emissions
	Maximum mean 
out-of-block EIRP
[dBm]
	Measurement 
Bandwidth
[MHz]

	–10 to –5 MHz from lower block edge
	11 dBm 
	5 MHz

	–5 to 0 MHz from lower block edge
	16.3 dBm 
	5 MHz

	0 to +5 MHz from upper block edge
	16.3 dBm 
	5 MHz

	+5 to +10 MHz from upper block edge
	11 dBm 
	5 MHz

	Remaining MFCN SDL frequencies
	9 dBm 
	5 MHz
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[bookmark: _Ref341359065][bookmark: _Toc342479025]Proposed OOB limits for MFCN SDL operating in 1452-1492 MHz
Taking into account the compatibility studies, the OOBE limits for the operation of MFCN SDL in 1452-1492 MHz are proposed in the Table 4: (later on to be transferred into the Table 2 of the ECC Decision on the harmonised use of the frequency band 1452-1492 MHz for Mobile/Fixed Communications Networks Supplemental Downlink (MFCN SDL)).  
[bookmark: _Ref341362607]Base station OOB EIRP limits out of the band 1452-1492 MHz
	Frequency range of 
out-of-band emissions
	Maximum mean 
out-of-band EIRP
[dBm]
	Measurement 
Bandwidth
[MHz]

	Below 1452 MHz
	dBm 
	MHz

	Above 1492 MHz
	dBm 
	MHz
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Following situations may need to be considered when deploying MFCN SDL on the country’s territory:
Compatibility between FS operating in the frequency band 1429 - 1452 MHz and  MFCN SDL in the frequency band 1452-1492 MHz;

Compatibility between FS operating in the frequency band 1492 – 1518 MHz and  MFCN SDL in the frequency band 1452-1492 MHz;

Compatibility between the receivers of Aeronautical Telemetry Service operating in the frequency range 1492-1535 MHz (see 5.342) and MFCN SDL in the frequency band 1452-1492 MHz. 

Protection of FS/Mobile/BSS operating below 1494 MHz from MFCN SDL in the frequency range 1452 – 1492 MHz.

[bookmark: _Toc340574066][bookmark: _Toc342479027]In-band compatibility in the frequency range 1452 – 1492 MHz
Adjacent channel compatibility between MFCN SDL (Mobile/Fixed Communications Networks Supplemental Downlink) and other terrestrial applications within parts of the band 1452-1492 MHz (for example, terrestrial broadcasting, aeronautical telemetry, MFCN other than SDL or other terrestrial applications): to be developed, subject to contributions. 
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Out-of band compatibility in the frequency ranges 1429 – 1452 MHz and 1492 – 1518 MHz (examples of values are taken from the ECC Report 121)
Administration may need to consider the following when deploying MFCN SDL on their territory:
To protect FS operating in the frequency range 1429 - 1452 MHz, the unwanted emissions defined in e.i.r.p of MFCN SDL should not exceed [-58 dBm in 200 kHz] bandwidth;

To protect FS operating in the band 1492 – 1518 MHz:
· a separation distance of XX km between the FS receiving station and the MFCN SDL  transmitter should be considered in a co-frequency situation;
· MFCN SDL emissions at the frequency used by a FS receiver should not exceed [-48dBm in 200 kHz] for MFCN SDL operating at a distance from the considered FS receiver lower than the separation distance (XX km). 
· To protect ground stations in the Aeronautical Telemetry Service operating in the frequency range 1492-1535 MHz, separation distance of XX km between aeronautical receivers and MFCN SDL transmitter is required (see 5.342). 
1494 MHz – 1517.4 MHz, in this band the following restrictions are applicable:
· To protect FS/Mobile/BSS operating below 1494 MHz, the unwanted emissions defined in e.i.r.p of MFCN SDL in the frequency range 1479.5 – 1492 MHz  MHz should not exceed [-58 dBm in 600 kHz] bandwidth
· To protect Fixed/Mobile/MSS operating above 1518 MHz, the unwanted emissions defined in e.i.r.p of PWMS in the frequency range 1518 – 1559  MHz should not exceed -48 dBm in 200 kHz bandwidth 
IN-BAND COMPATIBILITY IN THE FREQUENCY RANGE 1452 – 1492 MHZ (EXAMPLES OF VALUES ARE TAKEN FROM THE ECC REPORT 121)
1479.5 – 1492 MHz, in this band the following restrictions are applicable:
to protect FS/BSS operating above 1479.5 MHz, the unwanted emissions defined in e.i.r.p of MFCN SDL  in the frequency range 1479.5 – 1492 MHz  should not exceed  [-58 dBm in 600 kHz bandwidth].
Administration may need to consider the following when deploying MFCN SDL on their territory:
To protect FS operating in the band 1452 – 1479 MHz:
a separation distance of XX km between the FS receiving station and the MFCN SDL transmitter should be considered in a co-frequency situation;
the MFCN SDL emissions at the frequency used by a FS receiver should not exceed  [-48 dBm in 200 kHz] for MFCN SDL  operating at a distance from the considered FS receiver lower than the separation distance (XX km);
To protect ground stations in the Aeronautical Telemetry Service operating in the frequency range 1429-1492 MHz, separation distance of 36 km between aeronautical receivers and MFCN SDL transmitter is required. In case of MFCN SDL deployment on the territory of a neighbouring country this separation distance should not be less than 36 km to the national border (see 5.342). 
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