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Introduction
[bookmark: OLE_LINK145][bookmark: OLE_LINK146]A work item [1] was agreed to define a new TDD band covering 1427 – 1518 MHz. 
At the last 3GPP RAN4 meeting#82-bis in Spokane, US, March 3 to 6 2017, it was decided to align the TDD frequency arrangement on the SDL frequency arrangement. And, in the contribution “R4-1704103”, it is proposed to study the possible uses of the 1427-1432MHz band.
Thus, this contribution studies the best options to use the 1427-1432MHz band and to protect the EESS in the 1400-1427MHz band.
Discussion
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Background
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16]The frequency band 1427-1518 MHz was identified for IMT in WRC-15, named as L-band. 
Based on the approval at the 3GPP RAN4 meeting#82-bis in Spokane, US, March 3 to 6 2017, the TDD L-Band arrangement is aligned on the SDL L-Band arrangement. Thus, there is only a TDD L-band challenging arrangements, as follow:
[image: ]
Figure 1 - TDD Arrangement (a) 

[bookmark: OLE_LINK47][bookmark: OLE_LINK48]The objective of SI or Core part WI or Testing part WI
The objectives of this work item is the following:
· Study the feasible channelling arrangement(s) of L-band (1427 – 1518 MHz) considering the above ITU options and relevant protection requirements of EESS below 1 427 MHz and MSS above 1518 MHz, considering the results of relevant ongoing studies, including:
· TDD: 90 MHz (1427 – 1517 MHz), considering 1 MHz GB with MSS at the upper edge, 
· Note: the upper edge refinement is based on results of ongoing compatibility studies with MSS. For example option of 88 MHz (1427 – 1515 MHz) considers 3 MHz GB with MSS at the upper edge.
· Specify performance requirements for the feasible plan, band numbering and core requirements, as necessary.
· Support of 3, 5, 10, 15 and 20 MHz channel bandwidths
· Support of 200 KHz and 1.4 MHz for NB-IoT and eMTC, respectively, for development of Category M1 and NB1.
Study proposed at the last 3GPP RAN4 meeting
At the last RAN4 meeting, there has been proposed and approved (see R4-1704103 [8]):
· [bookmark: OLE_LINK105][bookmark: OLE_LINK119]Option 1: specify 1 band (1427-1518MHz or 1427-1517MHz) with restricted power in the first 5MHz block
Add a note in the specification:  for BS operating in the frequency range 1427-1432 MHz output power is restricted below the output maximum power declared by the manufacturer (which ensures that unwanted emission limit below 1427 MHz are met)
Provide data on max power allowed in the first 5MHz block
· Option 2: specify the following 2 operating bands 
· Band X: 1427-1432 MHz  (only for low power operations)
· Band Y: 1432-1518 MHz or 1432-1517 MHz
· Option 3: specify 1 band (1432-1518 MHz or 1432-1517 MHz) 
· Option 4: specify the following 2 operating bands
· Band X: 1427-1518 MHz or 1427-1517 MHz (only for low power operations)
· Band Y: 1432-1518 MHz or 1432-1517 MHz 
Companies are encouraged to provide simulation results as soon as possible
[bookmark: OLE_LINK71][bookmark: OLE_LINK72]Study about the use of 1427-1432MHz band
[bookmark: OLE_LINK91][bookmark: OLE_LINK92]The study is based on the need to improve the out of band emission. The table below provides the 4 key deployment scenarios
	Calculation
	Macrocell
	Microcell
	Picocell
	Femtocell

	
	(Wide area BS)
	(Medium range BS)
	(Local area BS)
	(Home area BS)

	EIRP for each antenna of a BTS
=> EIRP[dBm]/MHz
=> Case of carrier = 5MHz
	36.01029996
	28.01029996
	17.01029996
	13.01029996

	EESS protection level
Max power in the 1400-1427MHz band
=> -72dBw/27MHz => objective
[=> -56.32dBm/MHz => Average]
	-56.31363764
	-56.31363764
	-56.31363764
	-56.31363764

	ACLR at +-2.5MHz
	45
	45
	45
	45

	Rejection at +-2.5MHz
	-8.989700043
	-16.98970004
	-27.98970004
	-31.98970004

	Additional rejection at 2.5MHz
But, we have only 2MHz guard band!
	47.3239376
	39.3239376
	28.3239376
	24.3239376


Table 1: Calculation to define the additional rejection to protect EESS and to use the band 1427-1432MHz
Based on the additional rejection calculated in the table 1, we studied 3 options:
1. Low EIRP in the 1427-1432MHz band,
2. Use a part of the 1427-1432MHz
3. A combination of the 2 first bullets
Option 1 “low EIRP” => without guard band at 1427MHz to protect the EESS, it is a challenge to comply to the EESS protection level (-72dBW/27MHz at the antenna connector). We assume that with an EIRP of about 0dBm we will be able to comply to the EESS protection level. But, an EIRP of 0dBm is considered as a too low EIRP (too small coverage), thus this option is not realist
Option 2 “use a part of the 1427-1432MHz band” => Taking into account the studies already provided about the filters of order 10 and 12 (see R4-1704103 [8]), we assume that the 1429-1432MHz band (3MHz) can be used with a normal EIRP e.g. macro site. The frequency separation of 2MHz, between 1427-1432MHz, is needed to get the EESS protection level.
Option 3 “A combination of option 1 & 2” => As only the option 2 is realist, this option 3 is not study.
[bookmark: OLE_LINK116][bookmark: OLE_LINK117][bookmark: OLE_LINK132]Option(s) about the band plan
Based on the previous study and the filter performances (see R4-1704103 [8]), the largest bandwidth will be the simplest option, thus, only a band plan between 1427MHz to 1517/8MHz is proposed:
[image: ]
Assuming that for the first block “1427-1432MHz”, only the 1429-1432MHz band can be used with a normal EIRP e.g. Macro cell.
As in region 2 and maybe in some other countries, there is no MSS use above 1518MHz, the 1MHz block “1517-1518MHz” could be used.
Conclusion
In the case of the TDD arrangement, the use of the LBand can be:
Proposal 1: 1427-1432MHz band:
· Use the 1429-1432MHz band with a normal EIRP e.g. Macro cell 
&
· Need a frequency separation of 2MHz (1427-1429MHz) between the IMT BTS and the EESS to get the EESS protection level defined in the Resolution 750.
Proposal 2: Based on the previous proposal 1 and on the filter performances (see R4-1704103 [8]), it is proposed to have only a frequency arrangement between 1427 to 1517/8MHz:[image: ]
Assuming that for the first block “1427-1432MHz”, only the 1429-1432MHz will be used with a normal EIRP e.g. Macro cell.
As in region 2 and maybe in several countries, there is no MSS use just above 1518MHz, the 1MHz block “1517-1518MHz” could be used.
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[bookmark: _Toc354928440][bookmark: _Toc380056496][bookmark: _Toc380059747][bookmark: _Toc380059784][bookmark: _Toc396153635][bookmark: _Toc396383862][bookmark: _Toc396917295][bookmark: _Toc396917344][bookmark: _Toc396917406][bookmark: _Toc396917459][bookmark: _Toc396917626][bookmark: _Toc396917641][bookmark: _Toc396917746]Executive summary 

This report provides proposals for least restrictive technical conditions for MFCN, including 5G, for the frequency bands 1427 - 1452 MHz and 1492 - 1518 MHz. In addition, it provides guidance on the impact of the introduction of MFCN in 1427-1452 MHz and/or 1492-1518 MHz on ECC/DEC/(13)03.

The least restrictive technical conditions are based on the assumption of a block bandwidth of 5 MHz and on Decision ECC/DEC/13(03) for the compatibility between MFCNs, Resolution 750 (Rev. WRC-15) for compatibility with EESS in 1400 - 1427 MHz and ECC Report 263 for compatibility with MSS above 1518 MHz. 

The results are as follows: 

It is assumed that the IMT block ends at 1517 MHz,  

No upper limit is necessary for in-block base station power in the frequency bands 1427 - 1452 MHz and 1492 - 1512 MHz. It is expected however that it will not be possible to use high power base stations in 1427 - 1432 MHz due to the requirements on unwanted emissions in 1400 - 1427 MHz. 

Base station power in 1512 - 1517 MHz should not exceed 58 dBm/5MHz e.i.r.p., . 

Base station unwanted emissions within 1427 - 1517 MHz are defined by the BEM in Decision ECC/DEC/(13)03; 16.3 dBm/5MHz e.i.r.p. for the first adjacent 5 MHz block, 11 dBm/5 MHz e.i.r.p. for the second and 9 dBm/5 MHz e.i.r.p. for the third and beyond. It is proposed that this should apply also to emissions from blocks in the frequency band 1452 - 1492 MHz for emissions that fall into 1427 - 1452 MHz or 1492 - 1517 MHz when these are used for MFCN. 

Base station unwanted emissions into the frequency band 1400 - 1427 MHz should not exceed -72 dBW/27 MHz. 

Base station unwanted emissions in 1520-1559 MHz should not exceed -30 dBm/MHz e.i.r.p.. 

Base station unwanted emissions in 1518-1520 MHz should not exceed -0.8 dBm/MHz e.i.r.p..

ANNEX 1: Provides recommendations on LRTCs applicable to MFCN operating in 1427-1452 MHz and 1492-1517 MHz.
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[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: _Toc354928441]Introduction

ECC/DEC/(13)03 harmonises the use of the band 1452-1492 MHz for terrestrial mobile/fixed communications networks supplemental downlink (MFCN SDL). 

At WRC-15, the frequency bands 1427-1452 MHz and 1492-1518 MHz were identified globally for International Mobile Telecommunications (IMT) in accordance with Resolution 223 (Rev.WRC-15).

ECC supports that the frequency band 1427-1518 MHz for IMT is for a one direction downlink service, used in connection with another IMT band that provides the uplink capabilities, and to initiate the development of this ECC Report.

The report compiles existing results and regulations derived in other documents and provides recommendation on least restrictive technical conditions applicable to MFCN operating in 1427-1452 MHz and 1492-1518 MHz in order to address:

coexistence between MFCNs in 1427-1517 MHz,

compatibility with services operating in 1400-1427 MHz and

compatibility with services operating in the band 1518-1525 MHzIt is noted that the proposals on least restrictive technical conditions are applicable to 5G systems under the assumption that their antenna characteristics are properly reflected by the block-edge masks based on e.i.r.p.. 

[bookmark: _Toc380056499][bookmark: _Toc380059750][bookmark: _Toc380059787][bookmark: _Toc396153638][bookmark: _Toc396383865][bookmark: _Toc396917298][bookmark: _Toc396917347][bookmark: _Toc396917409][bookmark: _Toc396917462][bookmark: _Toc396917629][bookmark: _Toc396917644][bookmark: _Toc396917749][bookmark: _Toc354928443]Background and Frequency arrangement

[bookmark: _Toc354928444]Background

ECC/DEC/(13)03 harmonises the use of the band 1452-1492 MHz for terrestrial mobile/fixed communications networks supplemental downlink (MFCN SDL). 

The corresponding LRTC were partly developed in ECC Report 202.

At WRC-15, the frequency bands 1427-1452 MHz and 1492-1518 MHz were identified globally for International Mobile Telecommunications (IMT) in accordance with Resolution 223 (Rev.WRC-15).

The band 1400-1427 MHz is allocated EESS (passive), Radio astronomy and Space Research (passive), on a worldwide basis. In the band 1427 – 1452 MHz, Resolution 750 (Rev.WRC-15) applies for the protection of services in 1400-1427 MHz.

The frequency band 1518-1525 MHz was allocated to the mobile satellite-service (MSS) at WRC-03 and is designated to the MSS through ECC Decision ECC/DEC/(04)09. The ECC Report 263 provides results on adjacent band compatibility between IMT operating in the frequency band 1492-1518 MHz and the MSS operating in the frequency band 1518-1525 MHz.

CEPT conducted a questionnaire on timing for the harmonisation of the 1427-1452 MHz and 1492-1518 MHz frequency bands and their availability for MFCN. Responses to the questionnaire led ECC to support that the frequency band 1427-1518 MHz for IMT is for a one direction downlink service, used in connection with another IMT band that provides the uplink capabilities, and to initiate the development of this ECC Report.

[bookmark: _Toc354928445]Harmonised Frequency Arrangement

The harmonised frequency arrangement for the band 1427-1452 MHz and 1492-1517 MHz is provided in the Tables below.

Table 1: Harmonised frequency arrangement for 1427 – 1452 MHz

		1427 -1432

		1432-1437

		1437-1442

		1442-1447

		1447-1452



		Downlink (base station transmit)



		25 MHz (5 blocks of 5 MHz)







Table 2: Harmonised frequency arrangement for 1492 – 1517 MHz

		1492 -1497

		1497-1502

		1502-1507

		1507-1512

		1512-1517



		Downlink (base station transmit)



		25 MHz (5 blocks of 5 MHz)







It is noted that the IMT block ends at 1517 MHz.

Table 3: Combined harmonised frequency arrangement (incl. ECC Dec (13)03 for informative purpose)

		1427 MHz

		

		

		

		

		

		

		

		

		

		

		

		

		1517 MHz



		1427

-

1432

		1432

-

1437

		1437

-

1442

		1442

-

1447

		1447

-

1452

		1452

-

1457

		1457

-

1462

		1462

-

1467

		1467

-

1472

		1472

-

1477

		1477

-

1482

		1482

-

1487

		1487

-

1492

		1492

-

1497

		1497

-

1502

		1502

-

1507

		1507

-

1512

		1512

-

1517



		Downlink (base station transmit) 



		90 MHz (18 blocks of 5 MHz)







This table 3 for information reveals the potential synergy with ECC Dec (13)03.



[bookmark: _Toc354928446]Compatibility scenarios addressed in previous documents

[bookmark: _Toc354928447][bookmark: _Toc380056500][bookmark: _Toc380059751][bookmark: _Toc380059788][bookmark: _Toc396153639][bookmark: _Toc396383866][bookmark: _Toc396917299][bookmark: _Toc396917410][bookmark: _Toc396917630][bookmark: _Toc396917645][bookmark: _Toc396917750]Compatibility between MFCN in 1427-1452 MHz and services operating in 1400-1427 MHz

The band 1400-1427 MHz is allocated to EESS (passive), Radio astronomy and Space Research (passive), on a worldwide basis. In the band 1427 – 1452 MHz, Resolution 750 (Rev.WRC-15) applies for the protection of services in 1400-1427 MHz.

Resolution 750 (Rev. WRC-15) sets the base station maximum unwanted emission power in the band 1400-1427 MHz for base stations operating in 1427-1452 MHz. 

[bookmark: _Ref478045203]Table 4: Base station maximum unwanted emission power in the band 1400-1427 MHz for base stations operating in 1427-1452 MHz

		Frequency range of 

out-of-band emissions

		Maximum unwanted emission power[footnoteRef:2] [2:  The unwanted emission power level is to be understood here as the level measured at the antenna port.] 




		Measurement 

Bandwidth





		1400-1427 MHz

		-72 dBW 

		27 MHz





It is noted that further mitigation methods - e.g. geographical separation - are required for the protection of the radio astronomy service in the band 1400-1427 MHz from emissions of IMT systems in the band 1427-1452 MHz. 

[bookmark: _Toc354928448]Compatibility between MFCN in 1492-1518 MHz and services operating in the band 1518-1525 MHz

The ECC Report 263 conducted adjacent band compatibility studies between IMT operating in the frequency band 1492-1518 MHz and the MSS operating in the frequency band 1518-1525 MHz. The report recommends that base station unwanted emission limits e.i.r.p. for a broadband signal interferer operating below 1518 MHz shall be −30dBm/MHz above 1520 MHz. This figure is 10 dB more stringent than ECC Decision (13)03 due to a different service in the adjacent band.

ECC Report 263 does not provide recommended e.i.r.p. limits for the unwanted emissions in the band 1517-1520 MHz, but applying a 10 dB reduction to the limits in Decision ECC/DEC/(13)03 and using a reference bandwidth of 1 MHz leads to the values shown in Table 5.

Table 5: Base station unwanted emission limits above 1518 MHz for base stations operating in 1492-1517 MHz

		Frequency range of 

unwanted emissions

		Maximum unwanted e.i.r.p.



		Measurement 

Bandwidth





		Between 1518 and 1520 MHz

		-0.8 dBm

		1 MHz



		Between 1520 and 1559 MHz

		-30 dBm 

		1 MHz





Where administrations wish to provide protection of ship earth stations in harbours, or aircraft earth stations at airports, there may be a need to apply additional mitigation techniques, e.g. to IMT BSs using the frequencies at the top end of the 1492-1518 MHz frequency band (in particular 1512-1517 MHz) in the vicinity of seaports and airports for to avoid harmful interference to MESs.  The required mitigation techniques could entail deployment constraints based on maintaining sufficient geographic separation, taking into account detailed propagation characteristics, and reducing the e.i.r.p. for those base stations deployed close to seaports or airports. Improvements in MES receiver performance are expected in the future, which would reduce the impact of interference due to MES blocking in the longer term, as newer MES terminals are deployed, in which case the need for some of the mitigations, in particular in-band e.i.r.p. restrictions, may be relaxed.

[bookmark: _Toc354928449]Compatibility between MFCN systems operating in adjacent channels in 1427-1517 MHz

[bookmark: _Hlk478054328]ECC Decision 13(03) defines the BEM to allow coexistence between MFCN SDL in the 1452-1492 MHz band. There is no fundamental difference between coexistence of MFCN in 1452-1492 MHz and coexistence of MFCN in 1427-1517 MHz. Therefore, the following BEMs are still valid and can be adopted.

Table 6: Base station BEM out-of-block e.i.r.p. limits within the band 1427-1517 MHz per antenna

		Frequency range of 

out-of-block emissions

		Maximum mean 

out-of-block e.i.r.p.

		Measurement 

Bandwidth



		–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







[bookmark: _Toc354928450]Maximum in-band e.i.r.p. for base stations operating in 1427-1452 and 1492-1517 MHz

[bookmark: _Toc354928451]Legacy Situation in 1452-1492 MHz

The ECC Decision 13(03) states that:

"Administrations should take into account the following aspects:

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 benefiting of the SDL capacity across the base station cell.

Based on deployment requirements and on compatibility studies with other services operating in adjacent bands (see ECC Report 202), an administration could at national level:

restrict base stations in-band e.i.r.p.. Such limit may range up to 68 dBm. Higher e.i.r.p.s may be considered in specific circumstances;

and/or according to the service considered:

handle coordination of stations."

[bookmark: _Toc354928452]Maximum In band e.i.r.p. for BS operating in 1427-1452 MHz

Resolution 750 provides restrictions on the emissions in 1400-1427 MHz but does not specify any requirements on emission levels above 1427 MHz. As long as the equipment complies with the unwanted emissions in 1400-1427 MHz, there is no reason to restrict the in-band e.i.r.p. in 1427-1452 MHz.

Therefore, the maximum in-band e.i.r.p. framework defined in ECC Decision 13(03) is applicable to the band 1427-1452 MHz.

[bookmark: _Toc354928453]Practical limitation on maximum in band e.i.r.p. in 1427-1432 MHz

It is not expected that base stations operating at maximum power in 1427-1432 MHz will be able to comply with the emission limits below 1427 MHz specified in Table 4. On the contrary, it is expected that only lower power base stations can be deployed in the block 1427-1432 MHz.

It is not appropriate to introduce regulatory emission limits for these bands, as such limits are only related to current state-of-the-art of the technology and specific deployment models.  

[bookmark: _Toc354928454][bookmark: _Toc380056505][bookmark: _Toc380059755][bookmark: _Toc380059793][bookmark: _Toc396153643][bookmark: _Toc396383871][bookmark: _Toc396917304][bookmark: _Toc396917415][bookmark: _Toc396917635][bookmark: _Toc396917650][bookmark: _Toc396917755]Maximum In band e.i.r.p. for BS operating in 1492-1517 MHz 

ECC Report 263 defined the compatibility framework between IMT operating in the frequency band 1492-1518 MHz and the MSS operating in the frequency band 1518-1525 MHz. Compatibility requirements identified in this framework include a maximum base station in band e.i.r.p. of 58dBm/5MHz for base stations operating in 1512-1517 MHz. Corresponding minimum blocking requirements for MSS terminals operating above 1518 MHz were defined in ECC Report 263. 

Table 7: Maximum in band e.i.r.p. for BS operating in 1512-1517 MHz

		MFCN block

		Maximum in band e.i.r.p. 

		Measurement bandwidth



		1512-1517 MHz

		58 dBm

		5 MHz





For base stations operating below 1512 MHz (i.e. more than 6 MHz away from MSS terminals), there is no reason to restrict the MFCN BS maximum in band e.i.r.p.. Therefore, the maximum in-band e.i.r.p. framework defined in ECC Decision 13(03) is applicable to the band 1492-1512 MHz.

[bookmark: _Toc354928455]Impact on LRTC for MFCN BS opErating in 1452-1492 MHz

[bookmark: _Toc354928456]current Emission limits in adjacent band 

ECC/DEC/(13)03 harmonises the use of the band 1452-1492 MHz for terrestrial mobile/fixed communications networks supplemental downlink (MFCN SDL). 

ECC/DEC/(13)03 currently specifies emission limits below 1452 MHz and above 1492 MHz, based on the services that were operating in 1427-1452 MHz and 1492-1518 MHz when the Decision was adopted (See Table below).

[bookmark: _Hlk480829079]Table 8: Base station OOB e.i.r.p. limits out of the band 1452-1492 MHz as specified in ECC/DEC/(13)03

		Frequency range of 

out-of-band emissions

		Maximum mean 

out-of-block e.i.r.p.

		Measurement 

Bandwidth



		Below 1449 MHz

		-20 dBm

		1 MHz



		1449-1452 MHz

		14 dBm

		3 MHz



		1492-1495 MHz

		14 dBm

		3 MHz



		Above 1495 MHz

		-20 dBm

		1 MHz





[bookmark: _Toc354928457]Current emission limits not required and problematic when MFCN operates in adjacent band

The limits detailed in Table 8 are not required when MFCN is deployed either below 1452 MHz or above 1492 MHz, since the service in the adjacent band is MFCN, i.e. no longer the service for which the protection limits in ECC/DEC/(13)03 were derived.

In addition, a base station transmitting on two carriers, for example one carrier below 1452 MHz and one carrier above 1452 MHz, could not comply with the requirements from Table 6. 

Therefore, these requirements would limit deployment opportunities for no reason and are not appropriate.

[bookmark: _Toc354928458]Proposed update of the regulatory framework applicable to MFCN operating in 1452-1492 MHz.

[bookmark: _Hlk480873868]It is recommended to indicate in the ECC Decision addressing introduction of MFCN in 1427-1452 and 1492-1518 MHz, that the Base Station OOB e.i.r.p. limits out of the band 1452-1492 MHz as currently specified in ECC/DEC/(13)03 are not applicable when MFCN is deployed below 1452 and/or above 1492 MHz. 

The ECC Decision should include the Table 9 and Table 10 below.

[bookmark: _Ref480828937]Table 9: Base station BEM out-of-block e.i.r.p. limits within the band 1427-1492 MHz per antenna for BS operating in 1452-1492 MHz when MFCN is deployed in 1427-1452 MHz

		Frequency range of 

out-of-block emissions

		Maximum mean 

out-of-block e.i.r.p.

		Measurement 

Bandwidth



		–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





[bookmark: _Ref480828958]Table 10: Base station BEM out-of-block e.i.r.p. limits within the band 1452-1517 MHz per antenna for BS operating in 1452-1492 MHz when MFCN is deployed in 1492-1517 MHz

		Frequency range of 

out-of-block emissions

		Maximum mean 

out-of-block e.i.r.p.

		Measurement 

Bandwidth



		–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





[bookmark: _Toc354928459][bookmark: _Toc380056507][bookmark: _Toc380059757][bookmark: _Toc380059795][bookmark: _Toc396153645][bookmark: _Toc396383873][bookmark: _Toc396917306][bookmark: _Toc396917417][bookmark: _Toc396917637][bookmark: _Toc396917652][bookmark: _Toc396917757]Conclusions

The report is assuming that the harmonised frequency arrangement for MFCN in the band 1427-1452 MHz and 1492-1517 MHz is for downlink, based on 5 MHz blocks, and takes into account ECC/DEC/(13)03 for the frequency band 1452 - 1492 MHz.

Compatibility of MFCN operating in 1427-1517 MHz with EESS (passive) operating in 1400-1427 MHz is addressed in Resolution 750 (Rev.WRC-15). 

Compatibility of MFCN operating in 1492-1517 MHz with services operating above 1518 MHz is studied in ECC Report 263. 

The compatibility between MFCNs is addressed in ECC/DEC/(13)03.

The report proposes least restrictive technical conditions for MFCN, including 5G, for the frequency bands 1427 - 1452 MHz and 1492 - 1517 MHz based on a compilation of these previous results and further provide guidance on the impact of the introduction of MFCN in 1427-1452 MHz and/or 1492-1517 MHz on ECC/DEC/(13)03. 

ANNEX 1: Provides recommendations on LRTCs applicable to MFCN operating in 1427-1452 MHz and 1492-1517 MHz.

[bookmark: _Toc169147730][bookmark: _Toc380059616][bookmark: _Toc380059758]



[bookmark: _Ref478053491]least restrictive technical conditions for Mobile/Fixed Communications Networks in 1427-1452 and 1492-1518 MHz 

The least restrictive technical conditions (LRTC) are in the form of a block-edge mask (BEM) and out of band (OOB) emission limits. LRTC are related to the avoidance of interference between users of spectrum. The LRTC in the 1427 – 1452 and 1492 - 1518 MHz bands are optimised for, but are not limited to MFCN SDL. 

A BEM is an emission mask that is defined, as a function of frequency, relative to the block edge of spectrum. BEMs are emission restrictions without implication on the levels of the emission restriction applicable to the spurious domain. The term block edge refers to the frequency boundary of spectrum licensed to a mobile/fixed communication network.

The BEM has been derived to allow coexistence between MFCN SDL systems in the 1427–1518 MHz bands.

In addition, OOB emission limits for MFCN SDL have been defined to address compatibility between MFCN SDL in the 1427 – 1452 and 1492 - 1518 MHz bands and other applications in adjacent bands but in the same geographical area.

Other deliverables will address:

in-band cross-border coordination between MFCN SDL and low capacity fixed links;

cross-border coordination between two MFCN SDL systems applicable in the 1427 – 1452 and 1492 - 1518 MHz bands.

Operators of MFCN in the 1427 – 1518 MHz bands may agree, on a bilateral or multilateral basis, different technical parameters providing that they continue to comply with the technical conditions applicable for the protection of other services, applications or networks and with their cross-border obligations. Administrations should ensure that these technical parameters can be used, if agreed among all affected parties.

Technical conditions for base stations

Administrations should take into account the following aspects:

It is not desirable to restrict the in-band e.i.r.p. for base stations operating in 1427-1452 MHz and 1492-1512 MHz, as the 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 benefiting of the SDL capacity across the base station cell.

Based on deployment requirements and on compatibility studies with other services operating in adjacent bands, or with legacy services operating in the band, an administration could at national level:

restrict base stations in-band e.i.r.p. in the band 1452-1512 MHz. Such limit may range up to 68 dBm. Higher e.i.r.p.s may be considered in specific circumstances; 

and/or according to the service considered: handle coordination of stations.

It should be noted that it is not expected that base station operating in the block 1427-1432 MHz can transmit a large power while respecting the emission limits detailed in Table 12 below. On the contrary, it is expected that only lower power base stations can be deployed in the block 1427-1432 MHz. It is not appropriate to introduce regulatory emission limits for these bands, as such limits are only related to current state-of-the-art of the technology and specific deployment models.  

Compatibility requirements identified in ECC Report 263 require restricting the in-band e.i.r.p. for base stations operating in 1512-1517 MHz to 58 dBm in band e.i.r.p.







Table 11, Table 12, Table 13, Table 14 below define, respectively, the Maximum in band e.i.r.p. for BS operating in 1512-1517 MHz per antenna, the Base station BEM out-of-block e.i.r.p. limits for emissions within the band 1427-1517 MHz per antenna, the Base station maximum unwanted emission power in the band 1400-1427 MHz for base stations operating in 1427-1452 MHz and the Base station unwanted emission limits above 1518 MHz for base stations operating in 1492-1517 MHz.  

[bookmark: _Ref480830506][bookmark: _Ref480830665]Table 11: Maximum in band e.i.r.p. for BS operating in 1512-1517 MHz per antenna

		MFCN block

		Maximum in band e.i.r.p.

		Measurement bandwidth



		1512-1517 MHz

		58 dBm

		5 MHz





[bookmark: _Ref480830094][bookmark: _Ref480830086][bookmark: _Ref480830672]Table 12: Base station BEM out-of-block e.i.r.p. limits for emissions within the band 1427-1517 MHz per antenna

		Frequency range of 

out-of-block emissions

		Maximum mean 

out-of-block e.i.r.p.

		Measurement 

Bandwidth



		–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







[bookmark: _Ref480830563][bookmark: _Ref480830677]Table 13: Base station maximum unwanted emission power in the band 1400-1427 MHz for base stations operating in 1427-1452 MHz

		Frequency range of 

out-of-band emissions

		Maximum unwanted emission power[footnoteRef:3] [3:  The unwanted emission power level is to be understood here as the level measured at the antenna port.] 


		Measurement 

Bandwidth



		1400-1427 MHz

		-72 dBW 

		27 MHz







[bookmark: _Ref480830572][bookmark: _Ref480830679]Table 14: Base station unwanted emission limits above 1518 MHz for base stations operating in 1492-1517 MHz.

		Frequency range of 

unwanted emissions

		Maximum unwanted e.i.r.p.

		Measurement 

Bandwidth



		Between 1518 and 1520 MHz

		-0.8 dBm 

		1 MHz



		Between 1520 and 1559 MHz

		-30 dBm 

		1 MHz





Applicable LRTC for BS in 1452-1492 MHz when MFCN is deployed either below 1452 and/or above 1492 MHz

When MFCN is deployed either below 1452 or above 1492 MHz, the Base Station OOB e.i.r.p. limits out of the band 1452-1492 MHz as currently specified in ECC/DEC/(13)03 are not applicable when MFCN is deployed below 1452 and/or above 1492 MHz. The applicable Base Station OOB e.i.r.p. limits out of the band 1452-1492 MHz are specified in the tables below. 

Table 9: Base station BEM out-of-block e.i.r.p. limits within the band 1427-1492 MHz per antenna for BS operating in 1452-1492 MHz when MFCN is deployed in 1427-1452 MHz

		Frequency range of 

out-of-block emissions

		Maximum mean 

out-of-block e.i.r.p.

		Measurement 

Bandwidth



		–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





Table 10: Base station BEM out-of-block e.i.r.p. limits within the band 1452-1517 MHz per antenna for BS operating in 1452-1492 MHz when MFCN is deployed in 1492-1517 MHz

		Frequency range of 

out-of-block emissions

		Maximum mean 

out-of-block e.i.r.p.

		Measurement 

Bandwidth



		–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: _Toc354929813]Executive summary 

The European Commission issued a mandate to the CEPT to develop harmonised technical conditions in additional frequency bands in the 1.5GHz range for their use for terrestrial wireless broadband electronic communications in the Union.

As mentioned in this mandate, CEPT focused its analysis on downlink-only Wireless Broadband electronic communications. Supplemental downlink is downlink-only use whereby spectrum within the bands is used for unidirectional base station transmission providing electronic communications services, in combination with use of spectrum in another frequency band.   

Based on the analysis done in this report, CEPT recommends that the harmonised frequency arrangement for downlink-only WBB ECS (DL WBB ECS) in the bands 1427-1452 MHz and 1492-1517 MHz (extension bands) is for downlink, based on 5 MHz blocks, and takes into account also the frequency band 1452 - 1492 MHz and the relevant channeling arrangement in force in Commission implementing Decision (EU/2015/750). CEPT confirms that the DL WBB ECS inherently offers national flexibility to administrations to introduce those services in all parts of the extension bands, taking into account that the amount of spectrum which could be made available in these frequency bands for terrestrial WBB electronic communications services may vary across Member States subject to market demands and needs.

The 1427-1452 MHz and 1492-1518 MHz bands are currently used by incumbent services and applications to which the band is allocated (see EFIS and ECA table). There may be a need to refarm the extension bands before making them available for DL WBB ECS.  Moreover, subject to market demands and needs, in some countries, incumbent services and applications will continue operating. In that context, the bands, or part of them, may therefore not be available for the implementation of WBB ECS.

This report has been developed based on the principle of technology neutrality, taking into account parameters of technology currently available in the band. Although no standards are yet available for 5G systems in the 1427-1518 MHz, it is expected that the frequency arrangement and LRTC as proposed in this CEPT report will be also suitable for 5G terrestrial wireless systems. Therefore, the proposed harmonised technical conditions are expected to be applicable to 5G systems.

In addition to the channeling arrangement, this CEPT report proposes least restrictive technical conditions for WBB ECS, including 5G, for the frequency bands 1427 - 1452 MHz and 1492 - 1517 MHz and further assess the impact of the introduction of DL WBB ECS in 1427-1452 MHz and/or 1492-1517 MHz in technical conditions from Commission Implementing Decision (EU) 2015/750. In particular, coexistence limits in force in Commission Implementing Decision (EU) 2015/750 to ensure coexistence to services and applications in the adjacent bands to 1452-1492 MHz are no more applicable when DL WBB ECS is used in 1427-1452 MHz and/or 1492-1517 MHz. 

ANNEX 2: channeling arrangement and LRTCs applicable to WBB ECS operating in 1427-1452 MHz and 1492-1517 MHz.
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[bookmark: _Toc354929814]Introduction

The European Commission issued a mandate to the CEPT to develop harmonised technical conditions in additional frequency bands in the 1.5GHz range for their use for terrestrial wireless broadband electronic communications in the Union.

CEPT focused its analysis on downlink-only Wireless Broadband electronic communications. Supplemental downlink is downlink-only use whereby spectrum within the bands is used for unidirectional base station transmission providing electronic communications services, in combination with use of spectrum in another frequency band.   

The report provides background information, a channeling arrangement, mentions various elements in relation with compatibility studies and technical conditions.  

The report proposes in annex 2 a harmonised frequency arrangement and least restrictive technical conditions for DL WBB ECS, including 5G, for the frequency bands 1427 - 1452 MHz and 1492 - 1517 MHz. 

It is noted that the 1427-1452 MHz and 1492-1518 MHz bands are used by incumbent services and applications to which the band is allocated and which will continue operating in some CEPT countries. The bands may therefore not be available for the implementation of WBB ECS. 
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[bookmark: _Toc354929817]Background



This report has been developed based on the principle of technology neutrality, taking into account parameters of technology currently available in the band. Though no standard is yet available for 5G systems in the 1427-1518 MHz, it is expected that the frequency arrangement and LRTC as proposed in this CEPT report will be also suitable for 5G terrestrial wireless systems. Therefore, the proposed harmonised technical conditions are expected to be applicable to 5G systems.

This report refers only to downlink-only WBB ECS (DL WBB ECS). CEPT took also in careful consideration of the EU harmonised technical conditions for the use of the band 1452-1492 MHz by downlink-only WBB ECS. 

Based on information available and relevant its analysis, CEPT supports 1427-1518 MHz for WBB ECS for a one direction downlink service (DL WBB ECS), used in connection with another WBB ECS band that provides the uplink capabilities. 

The band 1400-1427 MHz is allocated EESS (passive), Radio astronomy and Space Research (passive), on a worldwide basis. In the band 1427 – 1452 MHz, Resolution 750 (Rev.WRC-15) applies for the protection of services in 1400-1427MHz. This has been taken in due consideration when developing the technical conditions.

1 375-1 400 MHz frequency band paired with 1 427-1 452 MHz and 1 350-1 375 MHz paired with 1 492-1 518 MHz) applies for low capacity fixed links and it is implemented in several countries. Refarming of these bands to make them available for mobile SDL is a complex process needs to be managed at national level taken into account national needs, alternative bands where such fixed inks could operate in the future.

It is noted that the 1 427-1 452 MHz and 1 492-1 518 MHz bands are also used for land military systems in some CEPT countries according to ERC Report 25 (The European table of frequency allocations and applications in the frequency range 8.3 kHz to 3 000 GHz (ECA Table)). 

The frequency band 1518-1525 MHz was allocated to the mobile satellite-service (MSS) at WRC-03 and is designated to the MSS by CEPT framework[footnoteRef:1] : 1518-1525 MHz (satellite to earth) and 1670-1675 MHz (earth to satellite).   [1:  ECC/DEC/(04)09] 


This report provides results on adjacent band compatibility between IMT operating in the frequency band 1492-1518 MHz and the MSS operating in the frequency band 1518-1525 MHz.

DL WBB ECS inherently offers national flexibility to administrations to introduce services in all parts of the extension bands (i.e. 1427-1452 and 1492-1518 MHz), taking into account that the amount of spectrum which could be made available in these frequency bands for terrestrial WBB electronic communications services may vary across Member States. 

[bookmark: _Toc354929818]Harmonised Frequency Arrangement

The harmonised frequency arrangement for the band 1427-1452 MHz and 1492-1517 MHz is provided in the Tables below.	Comment by Guillaume Lebrun: To be aligned with ECC Decision

Table 1: Harmonised frequency arrangement for 1427 – 1452 MHz

		1427 -1432

		1432-1437

		1437-1442

		1442-1447

		1447-1452



		Downlink (base station transmit)



		25 MHz (5 blocks of 5 MHz)







Table 2: Harmonised frequency arrangement for 1492 – 1517 MHz

		1492 -1497

		1497-1502

		1502-1507

		1507-1512

		1512-1517



		Downlink (base station transmit)



		25 MHz (5 blocks of 5 MHz)







It is noted that the IMT block ends at 1517 MHz.

Table 3: Combined harmonised frequency arrangement (incl. ECC Dec (13)03 for informative purpose)

		1427 MHz

		

		

		

		

		

		

		

		

		

		

		

		

		1517 MHz



		1427

-

1432

		1432

-

1437

		1437

-

1442

		1442

-

1447

		1447

-

1452

		1452

-

1457

		1457

-

1462

		1462

-

1467

		1467

-

1472

		1472

-

1477

		1477

-

1482

		1482

-

1487

		1487

-

1492

		1492

-

1497

		1497

-

1502

		1502

-

1507

		1507

-

1512

		1512

-

1517



		Downlink (base station transmit) 



		90 MHz (18 blocks of 5 MHz)







This table 3 for information reveals the potential synergy with ECC Dec (13)03.



[bookmark: _Toc354929819]Compatibility studies

[bookmark: _Toc354929820]Compatibility between WBB ECS in 1427-1452 MHz and services operating in 1400-1427 MHz

The band 1400-1427 MHz is allocated to EESS (passive), Radio astronomy and Space Research (passive), on a worldwide basis. In the band 1427 – 1452 MHz, Resolution 750 (Rev.WRC-15) applies for the protection of EESS (passive) in 1400-1427 MHz. 

Resolution 750 (Rev. WRC-15) sets the base station maximum unwanted emission power in the band 1400-1427 MHz for base stations operating in 1427-1452 MHz.

[bookmark: _Ref478045203]Table 4: Base station maximum unwanted emission power in the band 1400-1427 MHz for base stations operating in 1427-1452 MHz

		Frequency range of 

out-of-band emissions

		Maximum unwanted emission power[footnoteRef:2] [2:  The unwanted emission power level is to be understood here as the level measured at the antenna port.] 




		Measurement 

Bandwidth





		1400-1427 MHz

		-72 dBW 

		27 MHz







For the protection of radio astronomy observations in the passive band 1400-1427 MHz from IMT systems in the band 1427-1452 MHz, unwanted emission power limits in Resolution 750 (Rev. WRC-15) may not be sufficient and there is therefore a need to consider at national level relevant separation distances around radio telescopes, and other mitigation techniques such as additional filtering and/or a guard band for MFCN IMT stations, as required.

[bookmark: _Toc354929821]Compatibility between WBB ECS in 1492-1517 MHz and services operating in 1518-1525 MHz

The CEPT conducted adjacent band compatibility studies between IMT operating in the frequency band 1492-1518 MHz and the MSS operating in the frequency band 1518-1525 MHz. CEPT recommends that base station unwanted emission limits e.i.r.p. for a broadband signal interferer operating below 1518 MHz shall be −30dBm/MHz above 1520 MHz. This figure is 10 dB more stringent than EU Decision 2015/750 due to a different service in the adjacent band.

CEPT does not provide recommended e.i.r.p. limits for the unwanted emissions in the band 1517-1520 MHz, but applying a 10 dB reduction to the limits in EU Decision 2015/750 and using a reference bandwidth of 1 MHz leads to the values shown in Table 5.

Table 5: Base station unwanted emission limits above 1518 MHz for base stations operating in 1492-1517 MHz

		Frequency range of 

unwanted emissions

		Maximum unwanted e.i.r.p.



		Measurement 

Bandwidth





		Between 1518 and 1520 MHz

		-0.8 dBm

		1 MHz



		Between 1520 and 1559 MHz

		-30 dBm 

		1 MHz







As identified in ECC Report 263, there may be a need to provide protection for MES at seaports and airports, and hence there may be a need to apply other mitigation techniques to IMT BSs in the vicinity of seaports and airports for the frequencies at the top end of the 1492-1518 MHz frequency band to avoid harmful interference to MESs.



[bookmark: _GoBack]Maritime and aircraft MES at harbors and airports uses the MSS system for distress communication and operational communication (operating above 1530 MHz). The compatibility studies covers the frequency range 1518-1525 MHz and do not give indications of impact on systems operating above 1525 MHz.

Current systems do currently not live up to the -30dBm blocking protection and mitigations may be needed where further protection is deemed needed by the licensing administration.





[bookmark: _Hlk481059850]The operation of ship earth stations (SES) in harbours is necessary since even though other communication means may be available, it is required to be able to test the satellite communication equipment before leaving harbours. 

Improvements in MES receiver performance to a level specified in ECC Report 263 are expected in the future in line with the Radio Equipment Directive, which would reduce the impact of interference due to MES blocking in the longer term, as newer MES terminals are deployed, in which case the mitigation techniques mentioned above may no longer be required. The new standard under the Radio Equipment Directive is expected to be published in 2018. 

[bookmark: _Toc354929822]Compatibility between WBB ECS systems operating in adjacent channels in 1427-1517 MHz

CEPT defines the BEM to allow coexistence between DL WBB ECS in the 1452-1492 MHz band. There is no fundamental difference between coexistence of WBB ECS in 1452-1492 MHz and coexistence of WBB ECS in 1427-1517 MHz. Therefore, the following BEMs are still valid and can be adopted.

Table 6: Base station BEM out-of-block e.i.r.p. limits within the band 1427-1517 MHz per antenna

		Frequency range of 

out-of-block emissions

		Maximum mean 

out-of-block e.i.r.p.

		Measurement 

Bandwidth



		–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 DL WBB ECS frequencies

		9 dBm 

		5 MHz







For further details on BS operating in 1452-1492MHz, see Section 7.

[bookmark: _Toc354929823]CO-EXISTENCE WITH INCUMBENT RADIO SERVICES AND APPLICATIONS IN THE 1427-1518 MHZ

The EC Mandate addresses in the Task 3 the possibility of co-existence with incumbent radio services and applications in the 1427-1518 MHz frequency range. Therefore the following sections considers sharing and compatibility scenarios with the relevant radio services and applications. In this respect, it is noted that the frequency bands 1 427-1 452 MHz and 1 492-1 518 MHz are allocated to the mobile service (except aeronautical mobile service) and fixed service on a co-primary basis and identified for use by administrations wishing to implement International Mobile Telecommunications (IMT) in ITU Region 1.

[bookmark: _Toc354929824]SHARING AND COMPATIBILITY BETWEEN WBB ECS AND FIXED SERVICE

As a starting point it has to be noted that the studies in ECC Report 202, provide in-block and Out-of-Band e.i.r.p. (OOBE) limits, for the harmonised use of 1452-1492 MHz for WBB SDL, which ensure coexistence with applications/services in the adjacent band including Tactical Radio Relays, coordinated Fixed Links and aeronautical telemetry ground stations operating below 1452 MHz and above 1492 MHz

It is widely accepted that co-frequency, co-coverage operation of mobile and fixed service is not feasible. In this context it needs to be highlighted that ECC Report 45 as well as ECC Report 64 addressed coexistence of mobile system (UMTS) with fixed service operating in the 2.5 GHz and 2.1 GHz, respectively. In general terms, it shows that a large separation distance (tens of kms) is required in order to ensure coexistence (in co-frequency operation).

Moreover, taking into account the results of CEPT Report 54, in the case where an Administration uses fixed links in the bands 1427-1452 MHz and/or in 1492-1518 MHz, adjacent to WBB SDL, this Administration may implement at national level some specific measures to ensure coexistence. Those measures would need to include site coordination (which may include additional technical/operational conditions i.e. frequency-territorial planning) in the case of coordinated fixed links or more restrictive technical conditions in the case of uncoordinated fixed links. These technical conditions such as more stringent out-of-band emission limits are highly dependent of the uncoordinated fixed links considered and are as such only relevant for the concerned administration.

[bookmark: _Toc354929825]Introduction of WBB ECS in sub-bands

It is not expected that WBB ECS and incumbent services would operate within the same sub-band. 

CEPT confirms that the DL WBB ECS inherently offers national flexibility to administrations to introduce WBB ECS in all parts of the extension bands. The flexibility introduced gives freedom to administration to use 1427-1452 MHz (respectively 1492-1518 MHz) either for incumbent services or for DL WBB ECS. ANNEX 3: provides additional details on the options available to administrations. 

[bookmark: _Toc354929826]Sharing and compatibility between WBB ECS and aeronautical mobile service

The frequency bands 1 427-1 452  MHz and 1 492-1 518  MHz are allocated to the mobile service (except aeronautical mobile service) and fixed service on a co-primary basis and identified for use by administrations wishing to implement International Mobile Telecommunications (IMT) in ITU Region 1. In some CEPT countries, the band is also allocated on a co-primary basis to aeronautical mobile service exclusively for the purpose of aeronautical telemetry within the national territory according to No 5.342 of the ITU Radio Regulation.

The aeronautical telemetry stations of aeronautical mobile service in the countries mentioned in No 5.342 RR have equality of right to operate with WBB ECS stations;

Cross-border coordination between DL WBB ECS and aeronautical telemetry in the frequency bands 1429 – 1452 MHz and 1492-1518 MHz needs to be addressed and is expected to be addressed between the CEPT administrations concerned on a bi/multi-lateral basis.



[bookmark: _Toc354929827]Maximum in-band e.i.r.p. for base stations operating in 1427-1452 and 1492-1517 MHz

[bookmark: _Toc354929828]Legacy Situation in 1452-1492 MHz

The ECC Decision 13(03) states that:

"Administrations should take into account the following aspects:

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 benefiting of the SDL capacity across the base station cell.

Based on deployment requirements and on compatibility studies with other services operating in adjacent bands (see ECC Report 202), an administration could at national level:

· restrict base stations in-band e.i.r.p.. Such limit may range up to 68 dBm. Higher e.i.r.p.s may be considered in specific circumstances;

and/or according to the service considered:

· handle coordination of stations."



[bookmark: _Toc354929829]Maximum In band e.i.r.p. for BS operating in 1427-1452 MHz

Resolution 750 provides restrictions on the emissions in 1400-1427 MHz but does not specify any requirements on emission levels above 1427 MHz. As long as the equipment complies with the unwanted emissions in 1400-1427 MHz, there is no reason to restrict the in-band e.i.r.p. in 1427-1452 MHz.

Therefore, the maximum in-band e.i.r.p. framework defined in EU decision 2015/750 is applicable to the band 1427-1452 MHz.

[bookmark: _Toc354929830]Practical limitation on maximum in band e.i.r.p. in 1427-1432 MHz

It is not expected that base stations operating at maximum power in 1427-1432 MHz will be able to comply with the emission limits below 1427 MHz specified in Table 4. On the contrary, it is expected that only lower power base stations can be deployed in the block 1427-1432 MHz.

It is not appropriate to introduce regulatory emission limits for these bands, as such limits are only related to current state-of-the-art of the technology and specific deployment models.  

[bookmark: _Toc354929831][bookmark: _Toc380056505][bookmark: _Toc380059755][bookmark: _Toc380059793][bookmark: _Toc396153643][bookmark: _Toc396383871][bookmark: _Toc396917304][bookmark: _Toc396917415][bookmark: _Toc396917635][bookmark: _Toc396917650][bookmark: _Toc396917755][bookmark: _Toc428793397]Maximum In band e.i.r.p. for BS operating in 1492-1517 MHz 

ECC Report 263 defined the compatibility framework between IMT operating in the frequency band 1492-1518 MHz and the MSS operating in the frequency band 1518-1525 MHz. Compatibility requirements identified in this framework include a maximum base station in band e.i.r.p. of 58dBm/5MHz for base stations operating in 1512-1517 MHz. Corresponding minimum blocking requirements for MSS terminals operating above 1518 MHz were defined in ECC Report 263.

Table 7: Maximum in band e.i.r.p. for BS operating in 1512-1517 MHz

		WBB ECS block

		Maximum in band e.i.r.p. 

		Measurement bandwidth



		1512-1517 MHz

		58 dBm

		5 MHz







For base stations operating below 1512 MHz (i.e. more than 6 MHz away from MSS terminals), there is no reason to restrict the WBB ECS BS maximum in band e.i.r.p.. Therefore, the maximum in-band e.i.r.p. framework defined in ECC Decision 13(03) is applicable to the band 1492-1512 MHz.

[bookmark: _Ref481058056][bookmark: _Toc354929832]Impact on LRTC for WBB ECS BS opErating in 1452-1492 MHz

[bookmark: _Toc354929833]current Emission limits in adjacent band 

EU Decision 2015/750 harmonises the use of the band 1452-1492 MHz for terrestrial mobile/fixed communications networks supplemental downlink (MFCN SDL). 

EU Decision 2015/750 currently specifies emission limits below 1452 MHz and above 1492 MHz, based on the services that were operating in 1427-1452 MHz and 1492-1518 MHz when the Decision was adopted (See Table below).

[bookmark: _Hlk480829079]Table 8: Base station OOB e.i.r.p. limits out of the band 1452-1492 MHz as specified in ECC/DEC/(13)03

		Frequency range of 

out-of-band emissions

		Maximum mean 

out-of-block e.i.r.p.

		Measurement 

Bandwidth



		Below 1449 MHz

		-20 dBm

		1 MHz



		1449-1452 MHz

		14 dBm

		3 MHz



		1492-1495 MHz

		14 dBm

		3 MHz



		Above 1495 MHz

		-20 dBm

		1 MHz







[bookmark: _Toc354929834]Current emission limits not required and problematic when WBB ECS operates in adjacent band

The limits detailed in Table 8 are not required when WBB ECS is deployed either below 1452 MHz or above 1492 MHz, since the service in the adjacent band is WBB ECS, i.e. no longer the service for which the protection limits in ECC/DEC/(13)03 were derived.

In addition, a base station transmitting on two carriers, for example one carrier below 1452 MHz and one carrier above 1452 MHz, could not comply with the requirements from Table 6. 

Therefore, these requirements would limit deployment opportunities for no reason and are not appropriate.

[bookmark: _Toc354929835]Proposed update of the regulatory framework applicable to WBB ECS operating in 1452-1492 MHz

It is recommended to indicate in the EU Decision addressing introduction of WBB ECS in 1427-1452 and 1492-1518 MHz, that the Base Station OOB e.i.r.p. limits out of the band 1452-1492 MHz as currently specified in Commission Implementing Decision (EU) 2015/750 are not applicable when WBB ECS is deployed below 1452 and/or above 1492 MHz. 

The EU Decision should include the Table 9 and Table 10 below.

[bookmark: _Ref480828937]Table 9: Base station BEM out-of-block e.i.r.p. limits within the band 1427-1492 MHz per antenna for BS operating in 1452-1492 MHz when WBB ECS is deployed in 1427-1452 MHz

		Frequency range of 

out-of-block emissions

		Maximum mean 

out-of-block e.i.r.p.

		Measurement 

Bandwidth



		–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 DL WBB ECS frequencies

		9 dBm

		5 MHz





[bookmark: _Ref480828958]Table 10: Base station BEM out-of-block e.i.r.p. limits within the band 1452-1517 MHz per antenna for BS operating in 1452-1492 MHz when WBB ECS is deployed in 1492-1517 MHz

		Frequency range of 

out-of-block emissions

		Maximum mean 

out-of-block e.i.r.p.

		Measurement 

Bandwidth



		–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 DL WBB ECS frequencies

		9 dBm

		5 MHz









[bookmark: _Toc354929836]Conclusions

The report recommends that the harmonised frequency arrangement for WBB ECS in the band 1427-1452 MHz and 1492-1517 MHz is for downlink, based on 5 MHz blocks, and takes into account ECC/DEC/(13)03 for the frequency band 1452 - 1492 MHz.

Compatibility of WBB ECS operating in 1427-1517 MHz with EESS (passive) operating in 1400-1427 MHz is addressed in Resolution 750 (Rev.WRC-15). 

For the protection of radio astronomy observations in the passive band 1400-1427 MHz from IMT systems in the band 1427-1452 MHz, unwanted emission power limits in Resolution 750 (Rev. WRC-15) may not be sufficient and there is therefore a need to consider at national level relevant separation distances around radio telescopes, and other mitigation techniques such as additional filtering and/or a guard band for MFCN IMT stations, as required.

Compatibility of WBB ECS operating in 1492-1517 MHz with services operating between 1518 MHz and 1525 MHz is studied in ECC Report 263. 

The compatibility between MFCNs is addressed in ECC/DEC/(13)03.

DL WBB ECS inherently offers national flexibility to administrations to introduce services in all parts of the extension bands, taking into account that the amount of spectrum which could be made available in these frequency bands for terrestrial WBB electronic communications services may vary across Member States. 

It is noted that the 1 427-1 452 MHz and 1 492-1 518 MHz bands are also used for land military systems in some CEPT countries according to ERC Report 25 (The European table of frequency allocations and applications in the frequency range 8.3 kHz to 3 000 GHz (ECA Table)).

This report was developed based on the principle of technology neutrality, taking into account parameters of technology currently available in the band. Though no standard is yet available for 5G systems in the 1427-1518 MHz, it is expected that the frequency arrangement and LRTC developed in ECC/DEC/(13)03, ECC Report 202 and ECC Report 263 will be applicable to 5G systems.

The report proposes least restrictive technical conditions for WBB ECS, including 5G, for the frequency bands 1427 - 1452 MHz and 1492 - 1517 MHz based on a compilation of these previous results and further provide guidance on the impact of the introduction of WBB ECS in 1427-1452 MHz and/or 1492-1517 MHz on Commission Implementing Decision (EU) 2015/750. 

ANNEX 2: Channeling arrangement and on LRTCs applicable to WBB ECS operating in 1427-1452 MHz and 1492-1517 MHz.
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MANDATE TO THE CEPT

TO DEVELOP HARMONISED TECHNICAL CONDITIONS IN ADDITIONAL FREQUENCY BANDS IN THE 1.5 GHZ RANGE FOR THEIR USE FOR TERRESTRIAL WIRELESS BROADBAND ELECTRONIC COMMUNICATIONS SERVICES IN THE UNION



PURPOSE

This Mandate aims at enhancing spectrum capacity in the 1.5 GHz frequency range by studying the potential extension of the EU-harmonised 1452-1492MHz frequency band in adjacent bands for use by terrestrial wireless broadband (WBB) electronic communications services in the Union. Its deliverables should provide harmonised technical conditions for use of the 1427-1452 MHz and 1492-1518 MHz frequency bands for downlink-only wireless broadband (WBB) electronic communications services (ECS) including next-generation (5G) terrestrial wireless systems, which ensure flexible and efficient spectrum use. They should thus facilitate economies of scale of equipment across a wider tuning range and benefit from international harmonisation.

The deliverables of this Mandate should contribute to the EU spectrum target for wireless broadband of at least 1200 MHz laid down in the Radio Spectrum Policy Programme[footnoteRef:3] (RSPP).  [3:  Decision No 243/2012/EU of the European Parliament and of the Council of 14 March 2012 establishing a multiannual radio spectrum policy programme, OJ L 81, 21.3.2012, p. 7] 


POLICY CONTEXT AND INPUTS

The 1427-1452 MHz and 1492-1518 MHz frequency bands (hereinafter "1.5 GHz extension bands") were globally identified at the WRC-15 for International Mobile Telecommunications (IMT). In this regard, CEPT has already launched technical studies to develop a channelling arrangement and technical conditions for wireless broadband use of these bands in conjunction with the availability of the 1452-1492 MHz 'core' frequency band (hereinafter "1.5 GHz core band"). Such studies would contribute to synergies in delivering results under this Mandate within a short timeframe. 

The Opinion of the Radio Spectrum Policy Group (RSPG) on "Strategic challenges facing Europe in addressing the growing spectrum demand for wireless broadband" (RSPG13-521 rev1) identifies the 1427-1452 MHz frequency band for wireless broadband use in the mid-term (> 2015) and also indicates the need to assess the 1492-1518 MHz frequency band for such use following WRC-15. 

Furthermore, the related RSPG Report on "Spectrum for wireless broadband and broadcasting in the frequency range 400 MHz to 6 GHz" (RSPG13-522) examines the potential of frequency bands in the 1350-1518 MHz frequency range for wireless broadband. It concludes that the 1.5 GHz extension bands are covered by 3GPP standards facilitating the availability of wireless broadband equipment (e.g. LTE or LTE-A). It also highlights existing (fixed-service or military) and points to prospective (wireless PMSE) use in this range and the resulting potential constraints for introducing wireless broadband use.

Taking into account the RSPG opinion and the Union policy objectives on high-quality connectivity in the single market[footnoteRef:4], Member States could take steps such as promoting shared spectrum use or re-farming, in order to ensure availability of the 1.5 GHz extension bands for wireless broadband electronic communication services, on the path to 5G. The 1.5 GHz extension bands are currently used in the Union for low capacity fixed links, and in some Member States, the lower extension band is also used for wireless camera applications whereas in some other Member States the upper extension band is used for wireless audio PMSE equipment (wireless microphones).  [4:  Connectivity for a Competitive Digital Single Market - Towards a European Gigabit Society COM (206) 587 final, and 5G for Europe: An Action Plan COM (2016) 306 final.] 


Given that, on the one hand, according to the NATO Joint Civil/Military Frequency Agreement (NJFA) of 2014, the extension frequency bands (1427-1452 MHz and 1492-1518 MHz) are earmarked for land military systems and maritime military systems; and, on the other, pursuant to EU law, the use of the 1.5 GHz extension bands for military applications is subject to the sovereign decision of Member States, the amount of spectrum which could be made available in these frequency bands for terrestrial WBB electronic communications services may vary across Member States. Therefore, the need for national flexibility to introduce downlink-only terrestrial WBB electronic communications services in all parts of the extension bands should be considered. 

Compatibility of wireless broadband use within the 1.5 GHz extension bands with incumbent services in the adjacent bands below 1427 MHz and above 1518 GHz should be ensured according to their regulatory status. In particular, the protection of earth exploration satellite, space research and radio astronomy services must be safeguarded within the 1400-1427 MHz 'passive' frequency band[footnoteRef:5]. Furthermore, applicable technical conditions to wireless broadband use below 1518 MHz should ensure compatibility with mobile satellite service in the 1518-1525 MHz frequency band. In this regard, the improvement of MSS receiver parameters, including to ensure continuing consistency with the Radio Equipment Directive (RED),  and in addition, mitigation techniques should be studied in cooperation with ETSI to facilitate compatibility especially for mobile earth stations in particular locations such as airports or seaports. [5:  The ITU Radio Regulations provide relevant limits of unwanted emissions for the band 1400-1427 MHz as to wireless broadband use in the band 1427- 1452MHz.] 


In its "Strategic Roadmap towards 5G for Europe: Opinion on spectrum related aspects for next-generation wireless systems (5G)" (RSPG16-032 final), the RSPG sets out spectrum priorities and recommendations for the introduction of 5G terrestrial wireless systems in Europe. In this regard, the RSPG also recognises the need to ensure that technical and regulatory conditions for all EU-harmonised frequency bands for wireless broadband electronic communications services are fit for 5G use- – including the 1.5 GHz core band.

This Mandate represents a follow-up to the Commission mandate to the CEPT of March 2014 (RSCOM13-67rev3) to study harmonised technical conditions for wireless broadband electronic communications services in the 1.5 GHz core band. The results of the latter were incorporated in the Commission Implementing Decision (EU) 2015/750 (May 2015) on the harmonisation of the 1452-1492 MHz frequency band for terrestrial systems capable of providing downlink-only electronic communications services in the Union[footnoteRef:6]. Therefore, it is paramount that deliverables under this Mandate ensure availability of contiguous spectrum for WBB in the 1427-1518 MHz frequency range under uniform harmonised technical conditions, including any review in the 1.5 GHz core band, in support of future 5G use. Such approach would incentivise investment, reduce equipment cost and capital expenditure through economies of scale, and render benefits for end users. To this end, the studies should focus on downlink-only use within the whole frequency range and also address spectrum use with other relevant services in order to provide flexibility for national implementations.  [6:  http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1431416821549&uri=OJ:JOL_2015_119_R_0006 ] 


JUSTIFICATION

Pursuant to Article 4(2) of the Radio Spectrum Decision the Commission may issue mandates to the CEPT for the development of technical implementing measures with a view to ensuring harmonised conditions for the availability and efficient use of radio spectrum necessary for the functioning of the internal market. Such mandates shall set the tasks to be performed and their timetable. Pursuant to Article 1 of the Radio Spectrum Decision, activities under the Decision must facilitate policy making with regard to the strategic planning and harmonisation of radio spectrum use as well as ensure the effective implementation of radio spectrum policy in the EU while serving the aim of coordination of policy approaches. Furthermore, they shall take due account of the work of international organisations related to spectrum management such as the ITU and the CEPT.

The RSPP requires Member States, in cooperation with the Commission, to take all steps necessary to ensure that sufficient wireless broadband spectrum for coverage and capacity purposes is available in order to achieve the target for all citizens to have access to broadband speeds of not less than 30 Mbps by 2020. In particular, the RSPP sets the objective of identifying at least 1200 MHz of suitable spectrum for wireless broadband by 2015[footnoteRef:7]. Furthermore, the RSPP stipulates that Member States, in cooperation with the Commission, shall, where appropriate, foster shared use of spectrum. [7:  That figure includes spectrum already in use.] 


Advances in international standardisation as well as rapid international developments regarding 5G trials and spectrum use until 2020 call for a swift and coordinated Union-level process on delivering sufficient and appropriate spectrum for 5G use according to anticipated deployment of 5G usage scenarios. 

Therefore, the availability of harmonised technical (including any sharing) conditions for the wireless broadband use of the 1.5 GHz extension bands as far as possible including in support of 5G take-up, are conducive to the Union spectrum policy objectives linked to high-quality wireless connectivity on the path to 5G.

TASK ORDER AND SCHEDULE 

CEPT is herewith mandated to develop harmonised technical conditions for spectrum use in the 1.5 GHz extension bands which are suitable for the provision of terrestrial wireless broadband electronic communications services and, in particular, support next-generation (5G) wireless systems. These conditions should include, if necessary, sharing arrangements and conditions, which take into account needs of existing or prospective incumbent uses in adjacent bands. CEPT should give utmost consideration to overarching Union-level spectrum policy objectives[footnoteRef:8] such as efficient spectrum use and take utmost account of applicable principles of Union law such as technological and service neutrality, non-discrimination and proportionality insofar as technically possible.  [8:  Enshrined in the RSPP and the Radio Spectrum Decision] 


CEPT is requested to collaborate actively with the European Telecommunications Standardisation Institute (ETSI) which develops harmonised standards for conformity under the Radio Equipment Directive. In particular, CEPT should take into consideration emerging technologies and ETSI (harmonised) standards, which define 5G systems and facilitate shared spectrum use or foster economies of scale. 

In particular, CEPT is tasked to: 

1. Study and assess the 1427-1518 MHz frequency range for downlink-only use by terrestrial wireless broadband electronic communications services; in this regard, review the harmonised technical conditions applicable to the 1452-1492 MHz frequency band: 

2. Develop channelling arrangements as well as common and minimal (least restrictive) technical conditions for spectrum use in the 1427-1452 MHz and 1492-1518 MHz frequency bands for the provision of downlink-only terrestrial wireless broadband electronic communications services, which are also suitable for 5G terrestrial wireless systems; when doing so, ensure consistency in the whole 1427-1518 MHz frequency range with view to suitability for 5G terrestrial wireless systems; 

3. In conjunction with Task 2, develop harmonised technical conditions in the 1427-1452 MHz and 1492-1518 MHz frequency bands to enable national flexibility, including protection conditions where necessary, taking due account of the relevant scenarios identified under Task 1, in close cooperation with all concerned stakeholders. 

The technical conditions developed under Tasks 2 and 3 should be sufficient to mitigate interference and address where possible co-existence with incumbent radio services and applications in the 1427-1518 MHz frequency range and in adjacent bands, in line with their regulatory status, including at the EU outer borders. In particular, they should safeguard the protection of radio services in the 1400-1427 MHz frequency band from harmful interference in accordance with the ITU Radio Regulations

CEPT should provide deliverables according to the following schedule:

		Delivery Date

		Deliverable

		Subject



		

July 2017[footnoteRef:9] [9:  Subject to a public consultation] 




		Draft Report from the CEPT to the Commission

		Description of the work undertaken and the results.



		

November 2017



		Final Report from the CEPT to the Commission taking into account the outcome of the public consultation

		Description of the work undertaken and the results.







CEPT is requested to report on the progress of its work pursuant to this Mandate to all meetings of the Radio Spectrum Committee taking place during the course of the Mandate. 

The Commission, with the assistance of the Radio Spectrum Committee and pursuant to the Radio Spectrum Decision, may consider applying the results of this mandate in the EU, pursuant to Article 4 of the Radio Spectrum Decision and subject to the results of the spectrum inventory and relevant guidance of the RSPG.





[bookmark: _Ref478053491][bookmark: _Toc354929838]least restrictive technical conditions for terrestrial wireless broadband electronic communications services in 1427-1452 and 1492-1518 MHz 



The least restrictive technical conditions (LRTC) are in the form of a block-edge mask (BEM) and out of band (OOB) emission limits. LRTC are related to the avoidance of interference between users of spectrum. The LRTC in the 1427 – 1452 and 1492 - 1518 MHz bands are optimised for, but are not limited to DL WBB ECS. 

A BEM is an emission mask that is defined, as a function of frequency, relative to the block edge of spectrum. BEMs are emission restrictions without implication on the levels of the emission restriction applicable to the spurious domain. The term block edge refers to the frequency boundary of spectrum licensed to a mobile/fixed communication network.

The BEM has been derived to allow coexistence between DL WBB ECS systems in the 1427–1518 MHz bands.

In addition, OOB emission limits for DL WBB ECS have been defined to address compatibility between DL WBB ECS in the 1427 – 1452 and 1492 - 1518 MHz bands and other applications in adjacent bands but in the same geographical area.

Other deliverables will address:

in-band cross-border coordination between DL WBB ECS and low capacity fixed links;

cross-border coordination between two DL WBB ECS systems applicable in the 1427 – 1452 and 1492 - 1518 MHz bands.

Operators of WBB ECS in the 1427 – 1518 MHz bands may agree, on a bilateral or multilateral basis, different technical parameters providing that they continue to comply with the technical conditions applicable for the protection of other services, applications or networks and with their cross-border obligations. Administrations should ensure that these technical parameters can be used, if agreed among all affected parties.

Technical conditions for base stations

Administrations should take into account the following aspects:

It is not desirable to restrict the in-band e.i.r.p. for base stations operating in 1427-1452 MHz and 1492-1512 MHz, as the 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 benefiting of the SDL capacity across the base station cell.

Based on deployment requirements and on compatibility studies with other services operating in adjacent bands, or with legacy services operating in the band, an administration could at national level:

restrict base stations in-band e.i.r.p. in the band 1452-1512 MHz. Such limit may range up to 68 dBm. Higher e.i.r.p.s may be considered in specific circumstances; 

and/or according to the service considered: handle coordination of stations.

It should be noted that it is not expected that base station operating in the block 1427-1432 MHz can transmit a large power while respecting the emission limits detailed in Table 12 below. On the contrary, it is expected that only lower power base stations can be deployed in the block 1427-1432 MHz. It is not appropriate to introduce regulatory emission limits for these bands, as such limits are only related to current state-of-the-art of the technology and specific deployment models.  

Compatibility requirements identified in ECC Report 263 require restricting the in-band e.i.r.p. for base stations operating in 1512-1517 MHz to 58 dBm in band e.i.r.p.

Table 11, Table 12, Table 13, Table 14 below define, respectively, the Maximum in band e.i.r.p. for BS operating in 1512-1517 MHz per antenna, the Base station BEM out-of-block e.i.r.p. limits for emissions within the band 1427-1517 MHz per antenna, the Base station maximum unwanted emission power in the band 1400-1427 MHz for base stations operating in 1427-1452 MHz and the Base station unwanted emission limits above 1518 MHz for base stations operating in 1492-1517 MHz.  

[bookmark: _Ref480830506][bookmark: _Ref480830665]Table 11: Maximum in band e.i.r.p. for BS operating in 1512-1517 MHz per antenna

		MFCN block

		Maximum in band e.i.r.p.

		Measurement bandwidth



		1512-1517 MHz

		58 dBm

		5 MHz





[bookmark: _Ref480830094][bookmark: _Ref480830086][bookmark: _Ref480830672]Table 12: Base station BEM out-of-block e.i.r.p. limits for emissions within the band 1427-1517 MHz per antenna

		Frequency range of 

out-of-block emissions

		Maximum mean 

out-of-block e.i.r.p.

		Measurement 

Bandwidth



		–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 DL WBB ECS frequencies

		9 dBm 

		5 MHz







[bookmark: _Ref480830563][bookmark: _Ref480830677]Table 13: Base station maximum unwanted emission power in the band 1400-1427 MHz for base stations operating in 1427-1452 MHz

		Frequency range of 

out-of-band emissions

		Maximum unwanted emission power[footnoteRef:10] [10:  The unwanted emission power level is to be understood here as the level measured at the antenna port.] 


		Measurement 

Bandwidth



		1400-1427 MHz

		-72 dBW 

		27 MHz







[bookmark: _Ref480830572][bookmark: _Ref480830679]Table 14: Base station unwanted emission limits above 1518 MHz for base stations operating in 1492-1517 MHz.

		Frequency range of 

unwanted emissions

		Maximum unwanted e.i.r.p.

		Measurement 

Bandwidth



		Between 1518 and 1520 MHz

		-0.8 dBm

		1 MHz



		Between 1520 and 1559 MHz

		-30 dBm 

		1 MHz







Applicable LRTC for BS in 1452-1492 MHz when WBB ECS is deployed either below 1452 and/or above 1492 MHz

When WBB ECS is deployed either below 1452 or above 1492 MHz, the Base Station OOB e.i.r.p. limits out of the band 1452-1492 MHz as currently specified in Commission Implementing Decision  (EU) 2015/750  are not applicable when WBB ECS is deployed below 1452 and/or above 1492 MHz. The applicable Base Station OOB e.i.r.p. limits out of the band 1452-1492 MHz are specified in the tables below.

Table 9: Base station BEM out-of-block e.i.r.p. limits within the band 1427-1492 MHz per antenna for BS operating in 1452-1492 MHz when WBB ECS is deployed in 1427-1452 MHz

		Frequency range of 

out-of-block emissions

		Maximum mean 

out-of-block e.i.r.p.

		Measurement 

Bandwidth



		–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 DL WBB ECS frequencies

		9 dBm

		5 MHz





Table 10: Base station BEM out-of-block e.i.r.p. limits within the band 1452-1517 MHz per antenna for BS operating in 1452-1492 MHz when WBB ECS is deployed in 1492-1517 MHz

		Frequency range of 

out-of-block emissions

		Maximum mean 

out-of-block e.i.r.p.

		Measurement 

Bandwidth



		–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 DL WBB ECS frequencies

		9 dBm

		5 MHz
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CEPT confirms that the DL WBB ECS inherently offers national flexibility to administrations to introduce WBB ECS in all parts of the extension bands. The flexibility introduced gives freedom to administration to use 1427-1452 MHz (respectively 1492-1518 MHz) either for incumbent services or for DL WBB ECS. The illustration of the different options is provided below. 
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