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1. Introduction

This TP provides updates to regulatory framework section of TR 36.934
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Frequency band arrangements and regulatory background
The frequency range 1427 – 1518 MHz is composed of three bands governed by separate regulatory rules within Europe.  The frequency band 1452 – 1492 MHz is defined by ECC Decision 13(03) [6],  reflected in specifications for Band 32 in 3GPP, whose rules have been updated by a new ECC Decision [7] including technical conditions for coexistence with MFCN (Mobile-Fixed Communication Network) services when deployed in the adjacent bands to 1452-1492 MHz. The frequency band 1427 – 1452 MHz has rules captured in ITU Resolution 750 [5] for compatibility with EESS below the band.  The frequency band 1492 – 1518 MHz is discussed in draft ECC report 263 for compatibility with MSS above the band.  CEPT supports that the entire range 1427 – 1518 MHz for IMT is for a one direction downlink service, used in connection with another IMT band that provides the uplink capability.  It is anticipated that MFCN systems in the frequency band 1427 – 1518 MHz would use LTE technology.
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There are several allocations in the LBand (1427-1518MHz) and in adjacent frequency bands:

· EESS (Earth Exploration Satellite Service / adjacent to the new IMT band),

· Radio Astronomy (adjacent to the new IMT band),

· Fixed Service (FS) (in the new IMT band)

· Aeronautical service (in the new IMT band)

· Mobile service (in the new IMT band)

· Terrestrial broadcasting service (in the new IMT band)

· Satellite broadcasting service (in the new IMT band)

· Mobile satellite Service (adjacent to the new IMT band),
For all cases "in IMT band", the preferred option is to move the incumbent services to new a frequency band (e.g. for fixed service, CEPT has studied the possibility to move the narrow band fixed service in a new frequency band as described in the ECC Report 219) or to find another technical solution (e.g. use fiber). If there is no possibility to find a solution to the incumbent users, at the national level or between countries, it is necessary to develop specific agreements between incumbent users and IMT systems. Thus, for the cases "in IMT band", there is no direct and immediate need to adapt the standard to the regulation.
For the cases "adjacent IMT band", it may be necessary to adapt the new standard to facilitate the compatibility between IMT and the incumbent users in adjacent bands. There are 3 incumbent users in adjacent frequency bands:
· Below 1427MHz => For EESS the maximum OOB has already been defined during the last WRC15. Thus, it is necessary to adapt the standardization to these protections levels,

· Below 1427MHz => For Radio Astronomy  and taking into account the low deployment of this service, the best way is to have some specific agreements. The Agreement can be study at national level or if a Radio Astronomy site is near a borderline, between administrations. 
· Above 1518MHz => For Mobile Satellite Service, CEPT has already study the compatibility between MFCN for the base station down link (LTE,…) and  MSS. The standard shall comply to the CEPT requests. 

ECC is currently developing channelling arrangement and harmonised technical conditions for Mobile/Fixed Communications Networks Supplemental Downlink (MFCN SDL) in the frequency bands 1427-1452 MHz and 1492-1518 MHz. The studies are conducted by the ECC PT1. 

While the studies are not finalized, the harmonised frequency arrangement currently considered by CEPT is based on a block size of 5 MHz, resulting in the following 18 frequency blocks in 1427-1517 MHz and 1 MHz separation with Mobile Satellite Service (MSS) operating above 1518 MHz. 
Table 5-1.  Harmonized frequency arrangement in CEPT
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	Downlink (base station transmit) 

	90 MHz (18 blocks of 5 MHz)


5.1 
Coexistence scenarios for the BS as aggressor

5.1.1
1427 – 1452 MHz

ITU Resolution 750 [5] describes conditions to protect Earth exploration-satellite service (EESS) (passive) operating in the range 1400 – 1427 MHz.  For mobile service active in the range 1427 – 1452 MHz, the emission limits defined in Resolution 750 are listed below.  The unwanted emission power level is to be understood here as the level measured at the antenna port.  Table 5.1.1-1 is extracted from Table 1-1 of [5]
Table 5.1.1-1: Unwanted emission limits for Mobile service active within the band 1427 – 1452 MHz
	EESS (passive) band
	Active service band
	Active service
	Limits of unwanted emission power from the active service stations in a specified bandwidth within the EESS (passive) band1

	1400 – 1427 MHz
	1427 – 1452 MHz
	Mobile
	-72 dBW in the 27 MHz of the EESS (passive) band for IMT base stations

	1 The unwanted emission power level is to be understood here as the level measured at the antenna port.


5.1.2
1452 – 1492 MHz

ECC Decision 13(03) [6] harmonizes the use of the 1452 – 1492 MHz band for terrestrial mobile/fixed communication networks supplemental downlink (MFCN SDL) while allowing individual countries to adapt to specific national circumstances in part of the band for terrestrial broadcasting and other terrestrial applications.  It provides the harmonized technical conditions for the deployment of MFCN SDL within CEPT.  The requirements are based on least restrictive technical conditions (LRTC) in the form of a block-edge mask (BEM) and out of band (OOB) emission limits.  
The technical conditions for base stations included in this decision recognize that it is not desirable to restrict the in-band e.i.r.p. as the 1452 – 1492 MHz band could be aggregated with FDD coverage bands in lower frequencies and thus higher in-band e.i.r.p. for a base station allows benefitting of the SDL capacity across the basestation cell.  It is further recognized that at a national level, base station in-band e.i.r.p. could be restricted with a range up to 68 dBm.  The BEM and out-of-band emissions limits in terms of e.i.r.p. for the base station are shown below in Table 5.1.2-1.

Table 5.1.2-1: Base station BEM out-of-block e.i.r.p. 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


The out-of-band emission requirements with respect to the range 1452 – 1492 MHz, intended for protection of fixed service, do not apply in 1427-1452 MHz and/or 1492-1517 MHz   when  MFCN services are deployed in such adjacent bands;  the block edge mask in Table 5.1.2-1 applies instead [7].  
Requirements in Table 5.1.2-1 regulates also compatibility between MFCN systems operating in adjacent channels in the entire band 1427-1517 MHz.
5.1.3
1492 – 1518 MHz

Draft ECC Report 263 establishes the technical conditions to facilitate compatibility between IMT and mobile satellite service MSS systems sharing the 1518 MHz boundary.  It is recognized that operation of IMT systems in the frequency band 1492 – 1518 MHz may cause interference to receiving mobile earth stations operating in the frequency band 1518 – 1559 MHz due to blocking and out-of-band (OOB) emissions.  The study has been performed for MCL and statistical analysis for rural/urban/suburban environments considering both the impact of interference on currently operating MES’s and also the impact on anticipated future deployed MES’s expected to have improved blocking performance.
The out-of-band emission limits for IMT base stations in the band 1452 – 1492 MHz for protection of fixed services contain emissions to below -20 dBm/MHz for an offset of 3 MHz from the band edge.  These emission limits were derived assuming a maximum in-band e.i.r.p. of 68 dBm/5 MHz.  For the basestation operating in the band 1512 – 1517 MHz, the maximum in-band e.i.r.p. is 58 dBm/5 MHz in rural and 56 dBm/5 MHz in urban/suburban environments.  In the coexistence simulations, it has been assumed that a reduction in the in-band e.i.r.p. should result in an equal reduction in the out-of-band e.i.r.p.  Therefore, the emission limit at 3 MHz offset from the band edge is reduced to -30 dBm/MHz for rural and -32 dBm/MHz for urban.  Since the CEPT harmonized frequency band (Table 5-1) includes a 1 MHz guard band from 1517 – 1518 MHz, an offset of 3 MHz places the requirement of -30 dBm/MHz or -32 dBm/MHz at frequencies above 1520 MHz.  Closer in out-of-band emissions limits are similarly scaled.
Table 5.1.3-1: Base station OOB e.i.r.p. limits out of the band 1492 – 15181 MHz
	Frequency range of

out-of-band emissions
	Maximum mean 

out-of-band EIRP

[dBm]
	Measurement

Bandwidth

[MHz]

	
	Rural
	Urban/Suburban
	

	1518 – 1520 MHz
	-0.8 dBm
	-2.8 dBm
	1 MHz

	Above 1520 MHz
	-30 dBm
	-32 dBm
	1 MHz

	1 The frequency range 1517 – 1518 MHz is reserved as a guard band.


While the input to the study includes both rural as well as urban/suburban scenarios and also included requirements within 3 MHz and beyond 3 MHz of the band edge, the final conclusion as reported in ECC Report 263 are simplified as follows

the minimum in-band blocking characteristic for land mobile earth stations receivers from a 5 MHz broadband signal interferer (LTE) operating below 1518 MHz shall be −30dBm above 1520 MHz,

the base station unwanted emission limits EIRP for a broadband signal interferer (LTE) operating below 1518 MHz shall be −30dBm/MHz above 1520 MHz.
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