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[bookmark: _Toc18338417][bookmark: _Toc50624461]Executive summary
This Report is the response (Report B) to Task 2 of the Mandate from the European Commission “to review the harmonised technical conditions for certain EU-harmonised frequency bands and to develop least restrictive harmonised technical conditions suitable for next-generation (5G) terrestrial wireless systems”.
According to the schedule set out in the Mandate, this Report addresses Task 2 for the 900MHz and 1800MHz bands. CEPT report 72 (Report A) addressed Tasks 1 and 3 in full (for 900 MHz, 1800 MHz, paired terrestrial 2 GHz, and 2.6 GHz), and Task 2 for the 2 GHz and 2.6 GHz frequency bands. 
This Report assumes that systems use only non-AAS BS in 900 MHz frequency band and may use either non-AAS BS or AAS BS in the 1800 MHz frequency band.
In response to Task 3, CEPT confirmed that cross-border co-ordination can be sufficiently addressed through existing and if appropriate further to be developed bilateral and multi-lateral procedures, supported by ECC Recommendations already compatible with mobile systems compliant with the proposed harmonised band plan and BEMs.
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LIST OF ABBREVIATIONS



	Abbreviation
	Explanation

	5G
	5th Generation of mobile networks

	AAS
	Active Antenna System

	BEM
	Block Edge Mask

	BS
	Base Station

	CBW
	Carrier Bandwidth

	CEPT
	European Conference of Postal and Telecommunications Administrations

	EC
	European Commission

	ECC
	Electronic Communications Committee

	e.i.r.p.
	Equivalent Isotropically Radiated Power

	ETSI
	European Telecommunications Standards Institute

	EU
	European Union

	FDD
	Frequency Division Duplex

	GSM
	Global System for Mobile Communication

	IoT
	Internet of Things

	LRTC
	Least Restrictive Technical conditions

	LTE
	Long Term Evolution

	MFCN
	Mobile/Fixed Communications Networks

	non-AAS
	non-Active Antenna Systems

	NB-IoT
	Narrow Band-IoT

	NR
	New Radio

	OOB
	Out Of Band

	pfd
	Power flux density

	SCS
	Sub-Carrier Spacing

	SEM
	Spectrum Emission Mask

	SDL
	Supplemental Downlink

	SUL
	Supplemental Uplink

	TRP
	Total Radiated Power

	UE
	User Equipment

	UMTS
	Universal Mobile Telecommunications System



[bookmark: _Toc18338565][bookmark: _Toc50624462]Introduction
This Report develops and introduces channelling arrangements and least restrictive technical conditions under the form of a technology neutral block edge mask, as an approach to technical harmonization in 900/1800MHz bands, in replacement of the current existing technical framework based on references to ETSI standards for both bands. 
CEPT has conducted in the last months relevant analysis to update the harmonized CEPT framework for 5G and when applicable AAS in 900 MHz and 1800 MHz: CEPT Report 72 [xx], ECC Report 297 [xx] and corresponding amendments to ECC Decision (06)13 (8 March 2019) [xx].
As a first step, ECC technical framework for the 900 MHz and 1800 MHz frequency bands was updated based on reference of the latest technical standards covering 5G New Radio and AAS. 
As a second step, the CEPT plans to adopt during 2021 harmonized technical conditions on the basis of BEM for 900 MHz and 1800 MHz bands as the long-term regulatory approach.
The compatibility of 5G and when applicable AAS technologies with current systems listed in the existing EC framework (GSM, UMTS, LTE, WiMAX and IoT cellular technologies) and adjacent band systems in 900/1800 MHz frequency bands has already been evaluated in ECC Report 297 and confirmed to be possible on similar basis as those concluded for LTE non-AAS in CEPT Report 40 [xx], CEPT Report 41 [xx], CEPT Report 42 [xx] and CEPT Report 66 [xx] and in ECC Report 266 [xx]. 
Based on such studies, the same technical conditions defined in past ECC Decision (06)13 for LTE were extended for 5G NR non-AAS systems in 900/1800 MHz frequency bands including SUL mode of operation. The same approach applies for AAS (LTE/NR) in 1800 MHz frequency band.
Based on the assessment in ECC Report 297 and CEPT Report 72, this CEPT Report B identifies least restrictive technical conditions for the 900 and 1800MHz bands in terms of technology neutral BEMs: The BEM for non-AAS systems based on EIRP and the BEM for AAS MFCN based on TRP.
Similar to the 2100 MHz band, the BEM elements for the 900/1800 MHz band proposed in this report are based on the ETSI harmonized standard that was used to confirm coexistence of NR, LTE and UMTS with in-band systems and adjacent systems in the different ECC and CEPT Reports such as ECC Report 297 for NR/AAS and CEPT Report 40, CEPT Report 41, CEPT Report 42 for LTE non-AAS etc. 
Such  Block Edge Mask (BEM) approach is suitable for next-generation terrestrial wireless systems in 900 and 1800 MHz frequency bands and achieves consistency with the existing minimal and least restrictive technical conditions for other EU-harmonized frequency bands for wireless broadband electronic communications services. 
Furthermore, it ensures coexistence with the GSM system in the 900 MHz/1800 MHz frequency bands, pursuant to the GSM Directive , while delivering a solution, which ensures availability and efficient use of spectrum for next-generation terrestrial wireless systems in line with the Union’s spectrum policy priorities.
[bookmark: _Toc18321613][bookmark: _Toc50624463]Existing regulatory framework for 900 MHz and 1800 MHz bands
[bookmark: _Toc18321614][bookmark: _Toc50624464]Existing Band plan
The ‘900 MHz band’ means the 880-915 MHz and 925-960 MHz frequency bands.
The ‘1800 MHz band’ means the 1710-1785 MHz and 1805-1880 MHz frequency bands.
Existing MFCN usage in 900/1800MHz band is based on the following FDD band plan: 
In total there are 2 x 35 MHz in 900 MHz and 2 x 75 MHz in 1800 MHz frequency band. 
[image: ]
Figure 1: 900 MHz band plan
[image: ]
Figure 2: 1800 MHz frequency band plan
[bookmark: _Toc18321615][bookmark: _Toc50624465]Applicable technical conditions
[bookmark: _Hlk532289194]Concerning the 900 MHz frequency band (880-915 MHz and 925-960 MHz), in response to the Task 1 of the EC mandate, CEPT Report 72 provides information on the usage feasibility of the 900 MHz and 1800 MHz frequency bands for 5G, including any limitations of the GSM Directive for 900 MHz.
CEPT confirms that within 900 MHz, narrowband systems including GSM and various cellular IoT systems will continue to be in operation commercially for the foreseeable future. This issue will be carefully addressed in this Report while developing LRTC (BEM in 900 MHz) taking into account the need for coexistence with narrow band systems including GSM and various cellular IoT systems;
CEPT confirms, as per ECC Report 297 and CEPT Report 40, that when narrowband systems including GSM and various cellular IoT systems are in operation in 900 MHz and 1800 MHz bands there is a need for: 
· A frequency separation of 200 kHz or more between NR channel edge of one network and the nearest GSM channel edge of the neighbouring network when wideband and GSM systems are operating in an uncoordinated manner. No frequency separation is required for coordinated operation;
· A frequency separation of 200 kHz or more between the standalone NB-IoT channel edge of one network and the NR channel edge of the neighbouring network.
This 200 kHz frequency separation requirement is already covered by the relevant ETSI standard [EN 301 908-24 and EN 301 908-25] due the channel characteristics of 5G NR (5 MHz or above channel bandwidth).	Comment by Germany: Clarification/confirmation necessary. Is the 200kHz frequency separation already covered or not (compare sentence with the previous bullets). 
ECC technical framework for the 900 MHz and 1800 MHz frequency bands was revised in March 2019, in order to reference the latest technical standards covering 5G New Radio. The CEPT plans to adopt during 2021harmonized technical conditions on the basis of BEM for both frequency bands as the long-term regulatory approach.
The table below lists the relevant CEPT/ECC/EU documents for 900/1800 MHz MFCN frequency bands.
[bookmark: _Ref474314454]Table 1: Band specific regulatory framework
	Band
	Report
	ECC Decision
	EC Decision based on CEPT Reports
	Cross-border coordination

	900 MHz
	ECC Report 297 []
ECC Report 266 [6]
ECC Report 229 [7]
ECC Report 146 [8]
ECC Report 82 [9]
ECC Report 96 [10]
CEPT Report 66 [5]
CEPT Report 42 [4] 
CEPT Report 41 [3]
CEPT Report 40 [2]
CEPT Report 72 [1]
	ERC/DEC/(94)01 [11]
ERC/DEC/(97)02 [12]
ECC/DEC/(06)13 [1]
	EC Decision 2011/251/EU [13]
EC Decision 2009/766/EC [14]
	ECC/REC(05)08 [15]
ECC/REC(08)02 [16] 

	1800 MHz
	ECC Report 297 []
ECC Report 266 [6]
ECC Report 146 [8]
ECC Report 82 [9]
ECC Report 96 [10]
CEPT Report 66 [5]
CEPT Report 42 [4] 
CEPT Report 41 [3]
CEPT Report 40 [2]
CEPT Report 72 []
	ERC/DEC/(95)03 [17]
ECC/DEC/(06)13 [1]
	EC Decision 2011/251/EU [13]
EC Decision 2009/766/EC [14]
	ECC/REC(05)08 [15]
ECC/REC(08)02 [16]


[bookmark: _Ref474337164]
The harmonized technical conditions from ECC and EC decisions applicable to 900 MHz and 1800 MHz MFCN frequency bands are summarized in table below: 
Table 2: Overview of technical conditions in MFCN bands
	Band
	In-band 
	Adjacent bands

	900 MHz + 1800 MHz
	EC Decision 2009/766/EC [14]
EC Decision 2011/251/EU [13]
EC Decision 2018/637/EU [ ]

The following technical parameters shall be applied as an essential component of the conditions necessary to ensure coexistence in the absence of bilateral or multilateral agreements between neighbouring networks, without precluding less stringent technical parameters if agreed among the operators of such networks

Carrier separation of 5 MHz or more between two neighbouring UMTS networks 
Carrier separation of 2.8 MHz or more between a neighbouring UMTS network and a GSM network
Frequency separation of 200 kHz or more between the NR/LTE/WiMAX channel edge and the GSM carrier's channel edge.
No frequency separation between NR/LTE/WiMAX channel edge and the UMTS carrier's channel edge.

No frequency separation between WiMAX channel edges between two neighbouring WiMAX networks.
No frequency separation between LTE channel edges between two neighbouring LTE networks.
No frequency separation between NR channel edges between two neighbouring NR networks.

ECC/DEC/(06)13 [1]
LTE MTC/eMTC: this was considered as included in LTE operation. No specific requirements in addition to LTE and the applicable harmonised standards

NB-IoT Standalone mode: A frequency separation of 200 kHz or more between the standalone NB-IoT channel edge of one network and the UMTS/LTE channel edge of the neighbouring network.
A frequency separation of 200 kHz or more between the standalone NB-IoT channel edge of one network and the GSM channel edge of the neighbouring network.

NB-IoT In-band mode: the same parameters apply as for LTE

NB-IoT Guard band mode: A frequency separation of 200 kHz or more between the NB-IoT channel edge and the edge of the operator’s block, taking into account existing guard bands between operators’ block edges or the edge of the operating band (adjacent to other services).
	No specific emission limits but recommendations on coordination, with the following systems, are available in various ECC/CEPT Reports as listed in the previous table:
-PMR/PAMR above 915 MHz, 
-GSM-R in 876-880 / 921-925 MHz,
-Aeronautical systems above 960 MHz,
-Fixed Service operating above 1805 MHz
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[bookmark: _Toc18321617][bookmark: _Toc18397840][bookmark: _Toc50624467]ECC and EC Requirements for an updated regulatory framework 
EC issued a follow-up mandate to CEPT (RSCOM18-19rev1-July 2019) to review the harmonised technical conditions for certain EU-harmonised frequency bands and to develop harmonised least restrictive technical conditions suitable for next-Generation (5G) terrestrial wireless systems. 
The following are important elements from the EC mandate:
Such mandate should deliver harmonised least restrictive technical conditions, including sharing conditions if needed, for next-generation (5G) terrestrial wireless systems in EU-harmonised bands including 880-915 and 925-960 MHz frequency bands ('900 MHz band), 1710-1785 MHz and 1805-1880 MHz frequency bands ('1800 MHz band').
These conditions should take into account relevant 5G usage scenarios related to wireless broadband and the Internet of Things, and meet the overarching purpose of ensuring efficient spectrum use.
For the 900 MHz and 1800 MHz frequency bands, it is relevant to consider a Block Edge Mask (BEM) approach to technical harmonization, which is suitable for next-generation terrestrial wireless systems and achieves consistency with the existing minimal and least restrictive technical conditions for other EU-harmonised frequency bands for wireless broadband electronic communications services. Such an approach should replace in the long term the current technical framework based on references to ETSI standards for both bands. Furthermore, it should ensure coexistence with the GSM system in the 900 MHz/1800 MHz frequency bands, pursuant to the GSM Directive (Council Directive 87/372/EEC as amended by Directive 2009/114/EC of the European Parliament and of the Council), while delivering a solution, which ensures availability and efficient use of the spectrum for next-generation terrestrial wireless systems in line with the Union’s spectrum policy priorities. 

More specifically, CEPT was mandated to perform the following tasks with view to creating sufficiently precise conditions for the development of EU-wide equipment CEPT:
Task 1: Review the EU-harmonized technical conditions for use of the 900 MHz, 1800 MHz, with view to their suitability for 5G terrestrial wireless systems (Such as based on the usage of active antenna systems) which provide electronic communications services as well as other relevant services or applications, and assess the approach to adapting the EU-harmonized technical conditions for 5G use, if needed. In particular, for the 900 MHz frequency band, such assessment should address any potential constraints (e.g. regarding efficient spectrum use), which result from the requirement to ensure co-existence with the GSM system, pursuant to the GSM Directive (Council Directive 87/372/EEC as amended by Directive 2009/114/EC of the European Parliament and of the Council). 
Task 2: Based on the results under Task 1, develop channelling arrangements and common and minimal (least restrictive) technical conditions (Such as the definition of appropriate Block Edge Masks) for the aforementioned frequency bands, which are suitable for 5G terrestrial wireless systems in compliance with the principles of technology and service neutrality. 
[bookmark: _Toc17990110][bookmark: _Toc18321618][bookmark: _Toc18397841][bookmark: _Toc50624468]Methodology, basic considerations and general principles
Protection of GSM 
CEPT confirms in its mandate that within 900 MHz, narrowband systems including GSM and various cellular IoT systems will continue to be in operation commercially for the foreseeable future. This issue will be carefully addressed in this Report while developing LRTC (BEM in 900 MHz)taking into account the need for coexistence with narrow band systems including GSM and various cellular IoT systems;
GSM (including EC-GSM-IoT) is subject to Council Directive 87/372/EEC amended by Directive 2009/114/EC, ERC Decision (94)01, ERC Decision (95)03, ERC Decision (97)02, EC decision 2009/766/EC and GSM related ETSI Harmonised standard in particular EN 301 502 and EN 301 511.
Narrow band systems versus wireless broadband electronic communications services
The spectrum mask of GSM, EC-GSM-IoT systems and NB-IoT is based on a 200-kHz channel configuration, whereas the spectrum mask of UMTS, WiMAX, LTE and NR systems including LTE-MTC/eMTC is based on larger bandwidth channel configuration. 
EC-GSM-IoT reuses the same modulation/SEM as GSM, it is equivalent to 'standard' GSM from an adjacent channel/adjacent band compatibility standpoint, with unchanged SEM and Tx requirements. EC-GSM-IoT is covered by EN 301 502 and EN 301 511. EC-GSM-IoT is allowed in the 900 and 1800 MHz band through the ERC/DEC/(94)01, ERC/DEC/(95)03 and ERC/DEC/(97)02 Decisions with technical conditions relating to GSM (see annex of current ECC DEC (06)13). It is treated in this Report as being part of GSM system. 
NB-IoT in a standalone mode is different from NB-IoT in-band or guard-band modes in the sense that IoT carrier is deployed independently, in its own narrowband spectrum. It has exactly the same deployment mode as a GSM carrier and is used in 900/1800MHz under similar technical conditions relating to GSM as specified by the current ECC regulatory framework in the bands 900 MHz and 1800 MHz (see Annex of ECC/DEC/(06)13):
A frequency separation of 200 kHz or more between the standalone NB-IoT channel edge of one network and the UMTS/LTE channel edge of the neighbouring network.
A frequency separation of 200 kHz or more between the standalone NB-IoT channel edge of one network and the GSM channel edge of the neighbouring network. 
Further consideration should be given in this Report on any possible alternative methods to harmonise Standalone NB-IoT in the revised ECC DEC (06)13 other than referencing related ETSI harmonised specifications. 
ECC Report 266 highlights that LTE-MTC/eMTC is embedded in a 'standard' LTE Carrier, does not modify the LTE SEM and is equivalent to LTE from an adjacent channel/adjacent band compatibility standpoint. LTE-eMTC allows to use 6 contiguous resource blocks anywhere in a LTE channel for M2M applications, each resource block is 180 kHz, 6x180 =1080 kHz. LTE-MTC and LTE-eMTC are covered by EN 301908-13 and EN 301908-14. Both are used under the technical conditions relating to LTE as specified by the current ECC regulatory framework in the bands 900 MHz and 1800 MHz (see Annex of current ECC/DEC/(06)13). If the revised ECC Decision (06)13 is updated with one  BEM compatible with LTE/NR this should not pre-empt the deployment of LTE-MTC and LTE-eMTC in the 900/1800MHz bands.
NB-IoT in In-band mode is a narrow band system (180 kHz carrier) that is also embedded in an LTE carrier, does not change the power or the LTE Spectrum Emission Mask (SEM), either on the BS or the UE side and is used under the same technical conditions relating to LTE as specified by the current ECC Decision (06)13. The same conclusions as for LTE-MTC/eMTC would apply and defining one BEM compatible with LTE/NR for 900/1800 MHz bands should not pre-empt the deployment of LTE-MTC and LTE-eMTC in these bands. 
NB-IoT deployed in guard band mode is based on no modification of the LTE out-of-Band emissions on the BS side, beyond a specific frequency separation of 200 kHz or more between the NB-IoT channel edge and the edge of the operator’s block, taking into account existing guard bands between operators’ block edges or the edge of the operating band (adjacent to other services). This could be covered by one  BEM compatible with LTE/NR for 900/1800 MHz bands but the frequency separation needs to be clearly stated in the revised ECC Decision (06)13.
As we can see from the above analyses we have 2 quite distinct groups of systems today harmonised under ECC Decision 06 (13) and through ETSI HS:
Wideband systems such as UMTS, WiMAX, LTE and NR systems and IoT systems such as LTE-MTC/eMTC, NB-IoT with in-band mode and guard-band modes (with frequency separation conditions). And any future wideband system can be covered/represented through an LTE/NR compatible mask. 	Comment by Germany: It is assumed that Guard-band mode is meant here.
GSM (including EC-GSM-IoT) and standalone NB-IoT are pure narrowband systems and similar to each other in terms of coexistence conditions. They cannot be covered by the LTE/NR mask and need to be treated separated.	Comment by Germany: Revision necessary?

Block Edge Mask (BEM) approach to technical harmonization 
The EC and ECC request to develop common and minimal (least restrictive) technical conditions/BEMs for the 900/1800 MHz bands, which are suitable for 5G terrestrial wireless systems in compliance with the principles of technology and service neutrality. The EC mandate inputs that the BEM approach needs to achieve consistency with the existing minimal and least restrictive technical conditions for other EU-harmonised frequency bands for wireless broadband electronic communications services.
ETSI HS masks defined for LTE/NR in ETSI HS part 18, 23, 24 fulfil both of these 2 considerations for MFCN. Relevant limits from ETSI HS mask are considered below to keep flexibility for operators to continue using in the future within their allocations narrow band systems such as GSM (including EC-GSM-IoT), NB-IoT or LTE 1.4MHz, 3MHz4 MHz, 3 MHz channels. 
Channelling arrangement	Comment by Germany: Do we need this para with all this details here? See also section 5.2. Uplink and Downlink mode operations
Existing MFCN usage in 900/1800MHz band is based on FDD band plan. [The 900 and 1800 MHz are paired FDD bands with specified DL and UL transmission direction. 3GPP defines in their specification new bands and which band combinations are supported with CA, DC, SDL and SUL, or with variable duplex:
Operating bands for Carrier Aggregation (CA) combinations in section 5.2A in TS 38.101-1, [1] 
Dual Connectivity (DC), section 5.2B in TS 38.101-1, [1]
Supplemental Downlink (SDL) and Supplemental Uplink (SUL) bands in Table 5.2-1 in 3GPP TS 38.101-1, [1] or TS 38.104, [2]
Operating band combinations for SUL in Table 5.2C-1 in TS 38.101-1, [1]
New FDD bands with variable duplex including spectrum designated for SDL licensed operation and supporting UL sharing, [3]
In the ECC Decisions there is no need to define or specify if the spectrum usage as part of CA, SDL, SUL or variable duplex operation is allowed or supported. This is in order to (i) maintain technology neutral specification (ii) any of such additional aggregations to the band shall not influence existing regulations and (iii) as such shall be defined in the ETSI harmonised standard. 
.]
ECC Decision 06(13) also allows authorises already for flexibility such as theboth FDD and SUL option to be used for 900/1800 MHz bands. Relevant coexistence analyses are included in ECC Report 297 reflected in CEPT Report 72 and included in the recommended framework which already proves the suitability of the 900/1800 MHz bands to FDD and SUL.  It is proposed to consider for FDD a paired, technology neutral band plan definition for 900/1800 MHz bands with SDL/SUL flexibility as it wasin a similar manner as what was agreed and recommended proposed for the 2100 MHz band in CEPT Report 72 and ECC Decision 06(01). 
	Comment by Germany: Do we need this para?	Comment by Germany: Is there already an ETSI reference? If yes, please replace with this. 
The fact that we are defining a paired FDD band plan for 900/1800MHz1800 MHz bands with a clear duplex spacing shall not prevent operators from using UL direction of the spectrum that was allocated to them as paired FDD for SUL (UL only) without having to pair with DL channels of the same band. Similarly, operators shall be able to use the DL direction of the FDD paired spectrum they have been allocated for SDL (DL only) without having to pair with UL channels from the same technology. This should be allowed as long as the SUL and SDL operations respect the LRTCs defined for these bands. 
In particular for BS SDL operation, no impact on coexistence studies results is expected as long as the BEM used by this operation is consistent with the BEM used for FDD operation.
As for other MFCN bands, it is proposed that the BEM for non-AAS systems is defined based on EIRP metric while the BEM for AAS systems is defined based on TRP metric.
Operators are allocated blocks that are multiple of 200 kHz often fragmented. Some CEPT countries already migrated to contiguous blocks that are multiple of 5°MHz mostly in 1800 MHz band but also in some limited cases in 900 MHz band. It is unlikely that all European countries can migrate in the short term to 5 MHz contiguous band plan, due to some current authorisations or national circumstances: e.g. high number of operators not allowing an easy share of 900/1800 MHz band on equal basis, fragmented GSM usage and allocations, etc. Therefore, flexibility should be given to administrations to choose whether, when and how to migrate to a band plan based on minimum block size of 5 MHz.
[bookmark: _Toc17991195][bookmark: _Toc18338426][bookmark: _Toc50624469][bookmark: _Ref525829584][bookmark: _Ref526177742]Analysis of 900MHz and 1800MHz bands in the context of the CEPT 5G mandate
[bookmark: _Toc17991196][bookmark: _Toc18338427][bookmark: _Toc50624470]Summary of In-Band coexistence analysis for 900 and 1800MHz bands
[bookmark: _Toc17991197][bookmark: _Toc18338428][bookmark: _Toc50624471]Summary of adjacent bands coexistence analysis for 900 bands
[bookmark: _Toc17991198][bookmark: _Toc18338429][bookmark: _Toc50624472]Summary of adjacent bands coexistence analysis for 1800MHz bands
[bookmark: _Toc17991199][bookmark: _Toc18338430][bookmark: _Toc50624473]Recommended technology neutral Framework for 900 MHz and 1800 MHz bands
[bookmark: _Toc17991200][bookmark: _Toc18338431][bookmark: _Toc50624474]Requirements for updated EC and ECC decisions
[bookmark: _Toc50624475]RECOMMENDED APPROACH ON GSM
This section will explain (1) why the BEM could not be applied to GSM and (2) how protection of GSM is to be managed vis a vis the new BEM .
In this report, CEPT agreed not to consider GSM when developing the technology neutral LRTCs and to recommend keeping the GSM definition (as in current EC decision through reference to GSM ETSI HS listed in Article 2 of EC Decision (2009/766/EC)).
Why not including GSM in the technology neutral BEM?
CEPT took into consideration the following technical challenges justifying the non-consideration of GSM in the technology neutral LRTCs for the 900 and 1800 MHz bands: 
Concerning NB and WB systems, CEPT agreed to derive the BEM  from unwanted emissions based on the following ETSI technical specifications:
For Non-AAS: ETSI TS core requirements: MSR non-AAS BS ETSI TS 137.104 version xxxx (MSR core requirements in Table 6.6.2.2-1 and 6.6.2.2-2) which is the same like ETSI core requirements of the standalone NB-IoT system provided in the ETSI TS 136.104 V 15.3.0 (table 6.6.6.2E-1). CEPT agreed to derive a single BEM for non AAS NB and WB systems on that basis (see also section xxx for more details/explanations)
Note: For the MSR non-AAS BS the unwanted emissions are defined by combining two tables, with the second table giving a relaxation for cases when a GSM/EDGE, SA NB-IoT or E-UTRA 1.4 MHz or 3 MHz carrier is adjacent to the BS RF bandwidth edge. On the other hand, the SA NB-IoT BS unwanted emissions are defined in a single table.
For AAS: ETSI TS core requirements: MSR AAS BS ETSI TS 137.105 (MSR core requirements in Table 9.7.5.2.3-1 and 9.7.5.2.3-2) (see also section xxx for more details/explanations). CEPT agreed to derive a single BEM for AAS WB systems on that basis (see also section xxx for more details/explanations)
This results in a single BEM for NB and (non-AAS) WB systems (see section xxxx) with a similar OOB as NB IoT SA and a BEM for AAS WB systems with similar OOB as AAS LTE 
Even if GSM is also a NB system as NB IoT SA operating with a same 200 kHz channel bandwidth, CEPT identified different OOB technical characteristics:
GSM BS and UE technical characteristics as defined to ETSI EN 301 502 and EN 301 511 are different from the technical characteristics of NB-IoT-SA ETSI TS ‘core specifications’ (ETSI TS 136.104 for BS and ETSI TS 135.101 for UE)
Due to its continuous phase modulation, GMSK (Gaussian Minimum Shift Keying), GSM presents an out-of-band emissions limit much lower than that of the other systems as shown in the Figure 3
Besides the unwanted emissions/SEM of GSM are different from the OOB of the proposed BEM (in particular after the first 165 kHz of unwanted emission domain, see Figure 3).
…	Comment by France: Factually correct . but niot an argument  to not include GSm in LRTC 

[bookmark: _Ref50625938][image: ]	Comment by France: MSR to add refrence to table -2 also

For other systems that GSM, prefer OOB (not SEM)
Figure 3: OOB limits (ETSI core Specifications GSM, NB IoT, MSR, LTE 1.4 MHz, LTE 3 MHz
Explanation to be provided (SEM GSM, OOB limits)
It has been therefore difficult to find technology neutral LRTCs covering both GSM and other NB/WB systems. In practice, such LRTCs would relax the requirements for GSM which could impact coexistence with other systems and with adjacent services or constraining the requirements for the other systems as authorized today through the EC framework.
In addition, GSM system is deployed since many years in the field based on GSM ETSI Harmonized standard. Replacement of current GSM definition with a technology neutral LRTCs might raise the risk of backward incompatibility with exiting deployments and coexistence with adjacent services,
Based on the technical assessments above, and to avoid new additional studies in order to derive the LRTCs, this report recommends maintaining the current regulatory framework applicable to GSM and based on GSM ETSI EN 301 502 and EN 301 511.
All coexistence frameworks between GSM with adjacent services based on previous ECC reports will remain valid.
GSM coexistence with NB and WB systems complying with proposed LRTCs
The technology neutral LRTCs/BEM recommended in this report (please refer to details in section 5.3) was derived on the basis of Core ETSI Technical Specifications (see reference above) 
As it has been mentioned previously, this results in a single BEM for NB and (non AAS) WB systems (see section xxxx) with a similar OOB as NB IoT SA and a BEM for AAS WB systems with similar OOB as AAS LTE
Coexistence between NB IoT SA and GSM have been studied and proven to be feasible in ECC Report 266/ (NB-IoT). The study findings remain valid as the single BEM has been generated based on the same unwanted emissions as defined for a SA NB-IoT BS. GSM has also been taken into consideration in standardization when new systems have been introduced.
recall Conclusions of ECC report 266 on coexistence between GSM and NB IoT SA 
provide explanation on coexistence between GSM and WB system /non AAS
Regarding WB systems with AAS, ECC Report 297 reached a positive conclusion on the suitability of the 900/1800MHz for necessary protection of GSM, in-band coexistence with other MFCN systems and appropriate protection to existing systems in adjacent bands.
recall relevant conclusion of ECC report 297 on coexistence between GSM and WB systems/ AAS (200kHz frequency separation ?) 
conclusions hereafter to be reviewed on the basis of above paragraphs 
[This report described how the necessary frequency separation between GSM and NB and WB systems could be managed at the edge of operator’s blocks (see section 5.2.3.4). [In other cases than those which are described in this CEPT report, it is assumed that a mobile operator manages internally the coexistence between GSM and NB and WB systems complying to BEM.] [sentence to be reworded if needed]
In future the proposed LRTC (including implementation of required frequency separation) as described in this report will ensure that GSM will remain protected.
Systems already listed in current EC Decision 900/1800 MHz comply with the recommended BEM and 5G NG NR also. At this stage there is no other system identified. Nevertheless, it is assumed that based on above reasoning that compliance to LRTCs (BEM with relevant 200 kHz frequency separation) will ensure coexistence of those systems with GSM.]
[bookmark: _Toc18321625][bookmark: _Toc18397848][bookmark: _Toc50624476]Recommended Band plan
In total there are 2 x 35 MHz in 900 MHz band and 2 x 75 MHz in 1800 MHz frequency band: 
[image: ]
Figure 4: 900 MHz band plan
[image: ]
Figure 5: 1800 MHz frequency band plan
GSM, NB IoT standalone:
When such bands are used for GSM including EC-GSM-IoT and/or Standalone NB-IoT, there is a need for 200 kHz blocks. This is already harmonised in current ECC Decision (06)13 with related ETSI HS (see annex 2 of the ECC Decision (06)13). As mentioned in CEPT Report 72 (Report A), there is no visibility of a GSM switch off.
In addition, in case of GSM switch off, NB IoT standalone may also continue to be developed in future including in 1800 MHz. NB-IoT in a standalone mode is different from NB-IoT in-band or guard-band modes in the sense that the IoT carrier is deployed independently, in its own narrowband spectrum.
It is noted that the UMTS channel raster is 200 kHz, which means that the centre frequency must be an integer multiple of 200 kHz. The channel raster for NB-IoT in standalone operation is 100 kHz. Both GSM900 and GSM1800 have channel raster of 200 kHz, as described in ETSI EN301 502.This is a relevant consideration for administrations.
Next-generation terrestrial wireless systems like 5G:
For next-generation terrestrial wireless systems (wideband systems) a minimum block size of 5 MHz is recommended. This is consistent with the assumptions used in coexistence studies performed in ECC Report 297, CEPT Report 40, CEPT Report 41, CEPT Report 42, CEPT Report 82, and ECC Report 96 for NR, LTE, WiMAX and UMTS coexistence. 
IoT (non standalone) systems covered with the 5 MHz block size:
Some IoT systems such as, LTE-MTC/eMTC and NB-IoT in in-band mode, are totally embedded inside the operators LTE channel, therefore they can be covered with a 5 MHz block size. This is already harmonised through the existing ECC Decision (06)13 by reference to related ETSI HS (see annex 2). 
NB-IoT in guard-band mode can also be embedded inside the operators blocks with the condition that a frequency separation of 200 kHz or more is maintained between the NB-IoT channel edge and the edge of the operator’s block, taking into account existing guard bands between operators’ block edges or the edge of the operating band (adjacent to other services). The usage of guard band NB-IoT within CEPT is foreseen only for LTE channel bandwidths of 10 MHz or higher. Operators may deploy guard band NB-IoT for smaller channel bandwidth in between their blocks, if agreed (see ECC Report 266).
Migration issues towards 5G (NR):
Current authorisations in force (see ECO Report 03) reveals that there are a number of authorisations that are not based on multiples of 5 MHz, while some administrations are implementing authorisations based on multiples of 5 MHz. Therefore, there is a need to maintain flexibility for implementation of technical conditions including the band plan.
Uplink – Downlink mode operations
As long as the respective frequency usage complies with the harmonised technical conditions (compliance to relevant applicable LRTC), up-link and down-link modes of operation are possible (see ECC PT1(19)101 Annex 27_LS to ETSI on SDL-SUL pairing-1)
Guard band at the edge of 900/1800 MHz harmonised bands   
When drafting this Report, CEPT noted that different approaches are in place concerning implementation of 100 kHz guard band at the edge of the harmonised bands. This is explicitly implemented or not depending on national authorisations approaches. This 100 kHz guard band refers to GSM specification and, in particular at 900 MHz, to the need for 200 kHz frequency separation between the nearest GSM-R channel edge and wideband systems channel edge (see ECC Report 297). These different national approaches are compatible with the implementation of the recommended band plan and the requirement to ensure coexistence with adjacent services, in particular at 900 MHz with GSM-R. Such national flexibility to implement 100 kHz guard band/frequency off set at the edge of harmonised bands shall be preserved on long term. 
Options for administrations on how to implement frequency separation at national level: 
In 900 MHz/1800 MHz frequency bands, a 200 kHz frequency separation between NB system, including GSM, nominal channel edge[footnoteRef:3] and WB system nominal channel is necessary, for uncoordinated deployments implementing LRTC as described in this Report, to avoid the blocking effect of the system receivers by the adjacent band systems. There is a need also to implement 200 kHz frequency separation between different NB systems when deployed in uncoordinated approach.  [3:  Nominal channel refers to the nominal channel bandwidth defined in the relevant harmonised standard.] 

Due to national situations (efficient usage of spectrum, competition etc.), in order to implement the LRTCs, various approaches could be implemented either separately or simultaneously depending on edges of neighbouring spectrum of authorised mobile operators.  Various examples for national implementation are listed in section 5.2.3.4 of this report.
In one of the national implementation case, the required frequency separation could result in an unused 100 kHz block at the edge of both neighbouring mobile operator’s assigned spectrum leaving flexibility to those operators to deploy, beyond this 100kHz, either NB or WB systems at the edge of their assigned blocks. [This may also result on a possible assignment of non-multiple 200 kHz blocks for each of the relevant mobile operators].
Recommendations
In addition to the compliance [When complying] to LRTC [BEM(s) + frequency separation], the harmonised band plan can be implemented with a combination of the following recommendations: 
A. [bookmark: _Ref41495465]900 MHz band follows a FDD band plan with a block size multiple of 200 kHz. The duplex direction for the carriers in 880-915 MHz/925-960 MHz[footnoteRef:4] frequency bands is mobile transmit within the lower band and base station transmit within the upper band.  [4:  The 880-915 MHz or portions thereof, can be used for uplink-only operation without paired spectrum within the 925-960 MHz; the 925-960 MHz or portions thereof, can be used for downlink-only operation without paired spectrum within the 880-915 MHz.] 

B. [bookmark: _Ref41495508]1800 MHz band follows a FDD band plan with a block size multiple of 200 kHz. The duplex direction for the carriers in 1710-1785 MHz/1805-1880[footnoteRef:5] MHz frequency bands is mobile transmit within the lower band and base station transmit within the upper band.  [5:  The 1710-1785 MHz or portions thereof, can be used for uplink-only operation without paired spectrum within the of 1805-1880 MHz; the lower band of 1710-1785 MHz or portions thereof, can be used for uplink-only operation without paired spectrum within the upper band of 1805-1880 MHz.] 

C. To support wideband systems (such as 5G NR), 900 MHz4 and 1800 MHz5 bands follow FDD band plans enabling 5 MHz or more of contiguous spectrum according to market demand.
[bookmark: _Toc18397849][bookmark: _Toc50624477]Recommended Applicable LRTCs
[bookmark: _Toc489012254][bookmark: _Toc507630552][bookmark: _Toc18321627][bookmark: _Toc18397850]Introduction 
CEPT has analysed how to transpose the current harmonised technical conditions, based on a list of technologies identified by the EC regulatory framework: UMTS, WiMAX, NR, NB-IoT and LTE, to a common set of Least Restrictive Technical Conditions (LRTC) which are compliant with the principals of technology neutrality.
As set out in the current EC Decision, there is a need for a frequency separation between adjacent NB and WB systems, and between two different adjacent NB systems. To avoid challenging legal issues at the edge of a licensee’s spectrum, there is a need to consider this required frequency separation when generating the LRTCs.
Although the current systems listed in the current EC Decision, excluding GSM, could be covered by a common BEM there is still a need  to differentiate between WB and NB systems in the LRTC for implementation of the frequency separation. CEPT agreed to consider in this CEPT report the following definitions for NB and WB systems respectively:
NB systems as systems operating in 200 kHz channels, excluding GSM 
WB systems as systems (operating in channels larger than 200 kHz);

Therefore, the LRTC proposed in this CEPT report includes various common components of a BEM (applicable for both WB and NB systems) and, when appropriate, relevant frequency separation to be applied at the edge of the assigned block from where the LRTC then applies (see section 5.2.3.4). 
GSM has not been considered when developing the common BEM. Section [xxx] explains why the BEM could not be applied to GSM and how the protection of GSM is to be managed vis a vis the new BEM.
new section is needed in the CEPT report to explain why GSM has been not considered when drafting the common BEM.
Under this technology neutral approach, when complying with the LRTC, licensees should be free to deploy any MFCN technology in the assigned spectrum with the only requirement which is LRTC compliance. This framework will give more flexibility to licenses and thus increase infrastructure competition and stimulate/support 5G development. It will also maintain long term confidence with adjacent bands users.
To generate LRTCs, CEPT has identified the relevant parameters to derive a BEM and the toolbox for implementation of the required frequency separation between systems (in a technology neutral approach) at national level in order to avoid new studies, 
[CEPT analysed conditions with adjacent users as identified by previous CEPT studies in accordance with the agreed BEM.]
text to be reviewed further to finalisation of the relevant section on coexistence with adjacent services 
This section defines the components of the LRTC for WB and NB systems. The relevant LRTCs include a common BEM (BS: In-block limits, Out-of-block limits, baseline limits [and additional baseline as an out-of-band limit (to ensure coexistence with adjacent users) where needed if it differs from  Out-of-band limits at 925 MHz, 960 MHz, 1805MHz, 1880 MHz] and the relevant frequency separation between adjacent WB and NB systems, and between two different adjacent NB systems, as described in section 5.2.3.4. 
A Block Edge Mask (BEM) is an essential component of the LRTC and provides conditions necessary to ensure co-existence between neighbouring networks, in the absence of bilateral or multilateral agreements between operators of such neighbouring networks. 
There is a need to develop one BEM for Base Stations and one BEM terminal stations including the following possible components, where appropriate (see Figure 6):
Base stations
In-block power limit (to be applied to an assigned block where needed). 
Transitional regions (out-of-block limits)
Baseline (out-of-block limits)
Restricted baseline (only if needed, for restricted out-of-block limits)
[bookmark: _Hlk43140681][bookmark: _Hlk43140717]Ensure coexistence with adjacent systems  
[bookmark: _Hlk43207523]Additional baseline as an out-of-band limit (to ensure coexistence with adjacent users) where needed if it differs from out-of-block limits 
Terminal Stations 
In-block power limit (to be applied to an assigned block)
To assess if other limits are needed to ensure coexistence with adjacent users   
[image: ]
[bookmark: _Ref50624052]Figure 6: 
The in-block power limit is applied to a block assigned to an operator. The baseline power limit, designed to protect the spectrum of other operators within the 900 and 1800MHz frequency bands, and the transitional region power limit, enabling filter roll-off from the in-block to the baseline power limit, represent out-of-block power elements. [Additional baseline as an out-of-band limit (to ensure coexistence with adjacent users) could be added where needed if it differs from out-of-block limits]
Systems may use only non-AAS BS in 900 MHz frequency band and may use either non-AAS BS or AAS BS in the 1800 MHz frequency band.
For AAS MFCN base stations in the 1800 MHz band, the BEM is expressed in terms of Total Radiated Power (TRP). TRP is defined as the integral of the power radiated by an antenna array system in different directions over the entire radiation sphere. TRP is equal to the total conducted power input into the antenna array system less any losses in the antenna array system.
CEPT agreed to use the following source reference ETSI TS to derive the BEM (out of block limits) together with adding the following statement and Editor note to the draft CEPT report: 
For Non-AAS:
CEPT agreed to derive single BEM for non-AAS BS based on non-AAS MSR BS unwanted emissions supporting UMTS, LTE (1.4 MHz and 3 MHz, 5 MHz), NR, NB-IoT-SA
Source for ETSI TS core requirements: MSR non-AAS BS ETSI TS 137.104 (version 15.10.0) (MSR core requirements in Table 6.6.2.2-1 and 6.6.2.2-2)

For AAS:
CEPT agreed to derive single BEM for AAS BS based on AAS MSR BS unwanted emissions supporting UMTS, LTE (1.4 and 3 MHz, 5 MHz), NR
Source for ETSI TS core requirements: MSR AAS BS ETSI TS 137.105 (version 15.8.0) (MSR core requirements in Table 9.7.5.2.3-1 and 9.7.5.2.3-2)

CEPT recognize that ETSI HS that are referred to in the annex of ECC/EC decision today are based on conformance requirements (including test tolerance) and CEPT assumes that ETSI will continue using conformance requirements when developing ETSI HS in the future (including necessary test tolerance). 
CEPT coexistence studies have been developed based on ETSI TS/3GPP core requirements.
The in-block and out-of-block non-AAS EIRP limits per antenna[[footnoteRef:6]] have been developed under the basis of 18 dBi antenna gain and the conducted power limits from relevant ETSI TS core requirements: MSR non-AAS BS ETSI TS 137.104 (version 15.10.0). [6: ] 

Provided that the applicable LRTCs in this CEPT Report are complied with (i.e. in-block requirements, out-of-block power limits, etc.), a higher antenna gain may be used. An example of where this may apply is in the case of a lower conducted power compensated with a higher antenna gain while still fulfilling the LRTCs.
The non-AAS EIRP limits could be relaxed (e.g. higher conducted power and/or antenna gain, which results in higher EIRP, may also be used), either if agreed among all affected operators of such networks or in accordance with national implementation already in place, provided that these operators continue to comply with the technical conditions applicable for the protection of adjacent services, applications or networks and with obligations resulting from cross-border coordination.
[bookmark: _Toc50624478]In-block power limits
BS in-block requirement
No mandatory limit is defined today in the existing ECC/EC regulatory for 900/1800MHz bands framework nor in ETSI HS relevant to systems authorised in the 900/1800MHz bands namely GSM (including EC-GSM-IoT), UMTS, LTE, WiMAX, IoT systems, NR. 
The same approach is proposed to be kept for the LRTC approach when updated ECC/EC regulatory framework. In-block limits for non-AAS BS and AAS BS are not necessary.
However, administrations may choose to set an in-Block power limit for the BS if needed on a national or local basis, optional limits are given below in Table 3 of this Report to guide administrations based on practical deployments today.
Practically, 900/1800 MHz bands have been always used as coverage bands and because of that, the BS transmit power levels and antenna gains deployed in the field are relatively high. For non-AAS BS in 900/1800 MHz bands, the transmit power in areas requiring extended coverage (Rural or deep indoor e.g. IoT) can be in the order of the following levels:
GSM (including EC-GSM-IoT) and generally NB-IoT carrier: EIRP of 60-69 dBm/200 kHz. This is based on conducted power of 42-51dBm/200 kHz (125W/200 kHz). Such high power is important to fulfil coverage requirements in rural areas or in deep indoor areas for IoT systems/sensors.
For UMTS, LTE (and NR in the future) carriers: EIRP of 63-67 dBm/5 MHz. This is based on conducted power of 45-49dBm/5 MHz (80W/5 MHz).

Based on the above, we propose 2 optional limits for non-AAS BS, one for narrow band systems based on 200 kHz block/carrier and one for wideband systems based on a 5 MHz block/carrier.
For AAS BS, 3GPP specification TS 37.105 clearly states that AAS BS does not support neither GSM operation nor NB-IoT. For that we suggest an optional limit based on 5 MHz block/carrier.
Add additional explanation about AAS TRP power limits explaining the limits in table below
[bookmark: _Ref50625558]Table 3: BS in-block non-AAS and AAS power limit
	BEM element
	Frequency range
	Non-AAS e.i.r.p.
	AAS TRP power limit
(for 1800 MHz band AAS)

	In-block
	Block assigned to the operator.
	Not obligatory.
In case an upper bound is desired by an administration, a value of 63-67 dBm/(5 MHz) per antenna may be applied for wideband systems and a value of 60-69 dBm/(200 kHz) per antenna may be applied for narrowband systems.
	Not obligatory.
In case an upper bound is desired by an administration, a value of 58 dBm/(5 MHz) per cell (1) may be applied.

	Note: For locations where coordination procedure with adjacent services applies an upper bound on output power can be set by administrations.
(1) In a multi-sector base station, the radiated power limit applies to each one of the individual sectors.


Terminal Station in-block requirement
As for the technical condition for user equipment (UEs) it is recommended that the in-block TRP for mobile UEs does not exceed 25 dBm. This is based on relevant ETSI TS core requirements for terminal stations[footnoteRef:7]. [7:  The UE maximum output power including tolerance of up to +2 dB has been derived from the UE maximum output power value and tolerance value defined in ETSI TS 125.101: Table 4.2.2.1.2-1 (for UMTS terminals), ETSI TS 136.101: Table 4.2.2.2-1 (for LTE terminals) and ETSI TS 138 101-1: Table 6.2.1-1 (for NR terminals).] 

The in-block radiated power limit for fixed/nomadic UEs may be agreed on a national basis.
This terminal station power limit does not cover the case of GSM terminals which for some have higher transmit power.
[bookmark: _Ref50625584]Table 4: In-block power limits for Terminal Stations
	BEM element
	Maximum mean power(1)

	In-block 
	25 dBm (2)

	(1) The recommended power limit above for mobile terminals is specified as TRP. The in-block radiated power limit for fixed/nomadic UEs may be agreed on a national basis provided that protection of other services, networks and applications is not compromised and cross-border obligations are fulfilled.
(2) It is recognised that in this value is a possible tolerance [(not test tolerance)] of up to +2 dB included, to take account of operation under extreme environmental conditions and production spread. 


Explain that test tolerance is not included here and what is the different with the tolerance in core requirement.
CEPT recognize that ETSI HS that are referred to in the annex of ECC/EC decision today are based on conformance requirements (including test tolerance) and CEPT assumes that ETSI will continue using conformance requirements when developing ETSI HS in the future (including necessary test tolerance).
Member States may relax the limit set out in Table 4 for specific deployments, e.g. fixed terminal stations in rural areas provided that protection of other services, networks and applications is not compromised and cross-border obligations are fulfilled.
[bookmark: _Toc507630553][bookmark: _Toc18321628][bookmark: _Toc18397851][bookmark: _Toc50624479]Out-of-block power limits
[bookmark: _Toc50624480]Recommended Out-of-block power limits
CEPT agreed to use the following source reference ETSI TS to derive the BEM (out of block limits) together with adding the following statement and Editor note to the draft CEPT report: 
For Non-AAS:
CEPT agreed to derive single BEM for non-AAS BS based on non-AAS MSR BS unwanted emissions supporting UMTS, LTE (1.4 and 3 MHz, 5 MHz), NR, NB-IoT-SA
Source for ETSI TS core requirements: MSR non-AAS BS ETSI TS 137.104 (version 15.10.0) (MSR core requirements in Table 6.6.2.2-1 and 6.6.2.2-2)

For AAS:
CEPT agreed to derive single BEM for AAS BS based on AAS MSR BS unwanted emissions supporting UMTS, LTE (1.4 and 3 MHz, 5 MHz), NR
Source for ETSI TS core requirements: MSR AAS BS ETSI TS 137.105 (version 15.8.0) (MSR core requirements in Table 9.7.5.2.3-1 and 9.7.5.2.3-2)

CEPT recognize that ETSI HS that are referred to in the annex of ECC/EC decision today are based on conformance requirements (including test tolerance) and CEPT assumes that ETSI will continue using conformance requirements when developing ETSI HS in the future (including necessary test tolerance). 
CEPT coexistence studies have been developed based on ETSI TS/3GPP core requirements.
The proposed technology neutral BEM in this report intends to have no impact on ETSI HS and existing ECC/EC decision.
Adjust values in the three tables below accounting 18 dBi antenna gain
[bookmark: _Hlk50622792]Table 5: BS Baseline out-of-block requirement
	BEM element
	Frequency range
	Non-AAS maximum mean e.i.r.p per antenna (for 900 MHz and 1800 MHz band)
	AAS TRP power limit per cell (1) (for 1800 MHz band)

	Baseline 
	FDD DL blocks 
	5 dBm/MHz
	-6 dBm/MHz

	(1) In a multi-sector base station, the radiated power limit applies to each one of the individual sectors.


Table 6: BS Transitional out-of-block power limits
	BEM element
	Frequency range
	Non-AAS maximum mean e.i.r.p per antenna (for 900 MHz and 1800 MHz band) (2), (3)
	AAS TRP power limit per cell (1) (for 1800 MHz band)

	Transitional region
	-10 to -5 MHz offset from the lower block edge
	7 dBm/MHz
	-4 dBm/MHz

	
	-5 to -1 MHz offset from lower block edge
	7 dBm/MHz
	-4 dBm/MHz

	
	-1.5 MHz < f_offset  1.015 MHz(4)
	-6 dBm/30kHz
	-17 dBm/30kHz

	
	-1 to -0.2 MHz offset from lower block edge
	6 + 15(f_offset/MHz + 0.215) dBm/30KHz

	
-5 + 15(f_offset/MHz + 0.215) dBm/30KHz


	
	-2 to – 0.15MHz offset from lower block edge
	6 dBm/30 kHz
	-5 dBm/30 kHz

	
	-0.15 to -0.05 MHz offset from lower block edge
	Max(22dBm+160(f_offset/MHz + 0.065)dB + XdB, 6 dBm)/30KHz
	Max(11dBm+160(f_offset/MHz + 0.065), -5 dBm)/30KHz

	
	-0.05 to 0 MHz offset from lower block edge
	Max(25dBm + 60(f_offset/MHz + 0.015)dB + XdB, 6 dBm)/30KHz
	Max(14dBm + 60(f_offset/MHz + 0.015), -5 dBm)/30KHz

	
	0 to 0.05 MHz offset from upper block edge
0.015 MHz  f_offset < 0.065 MHz
	Max(25dBm − 60(f_offset/MHz − 0.015)dB + XdB, 6 dBm)/30KHz
	Max(14dBm − 60(f_offset/MHz − 0.015), -5 dBm)/30KHz

	
	0.05 to 0.15 MHz offset from upper block edge
0.065 MHz  f_offset < 0.165 MHz
	Max(22dBm−160(f_offset/MHz − 0.065)dB + XdB, 6 dBm)/30KHz
	Max(11dBm−160(f_offset/MHz − 0.065), -5 dBm)/30KHz

	
	0.15 to 0.2 MHz offset from upper block edge
0.165 MHz  f_offset < 0.215 MHz
	6 dBm/30 kHz
	-5 dBm/30 kHz

	
	0.2 to 1 MHz offset from upper block edge
0.215 MHz  f_offset < 1.015 MHz
	6 − 15(f_offset/MHz − 0.215) dBm/30KHz
	-5 − 15(f_offset/MHz − 0.215) dBm/30KHz

	
	1.015 MHz  f_offset < 1.5 MHz(4)
	-6 dBm/30KHz
	-17 dBm/30KHz

	
	1 to 5 MHz offset from upper block edge
1.5 MHz  f_offset < 5.5 MHz
	7 dBm/MHz
	-4 dBm/MHz

	
	5 to 10 MHz offset from upper block edge
5.5 MHz  f_offset < min(f_offsetmax, 10.5 MHz)
	7 dBm/MHz
	-4 dBm/MHz

	 (1) In a multi-sector base station, the radiated power limit applies to each one of the individual sectors.
(2) f_offset is the separation between the Base Station RF bandwidth edge frequency and the centre of the measuring filter (in MHz).
(3) In case the carrier adjacent to the Base Station RF bandwidth edge is a GSM/EDGE carrier or NB-IoT carrier, the value of X = PGSMcarrier (resp. PNB-IoTcarrier) − 43, where PGSMcarrier (resp. PNB-IoTcarrier) is the power level of the GSM/EDGE (resp. NB-IoT) carrier adjacent to the Base Station RF bandwidth edge. In other cases, X = 0 
(4) This frequency range ensures that the range of values of f_offset is continuous.


In the recommended BEM proposal above it is suggested to keep the detailed slope formula between 0 and 200kHz in order to allow technology neutral coexistence in case narrow band systems/channels are deployed near to the edge of the operators operating band.
Table 7 gives the out-of-block BEM requirements for non-AAS and AAS BS.
The BEM below is obtained by integrating applicable regions of the BEM above. In the final Report only the integrated BEM should remain in the core of the Report and the detailed BEM should be moved to the annex.
[bookmark: _Ref50623900]Table 7: 
	BEM element
	Frequency range
	Non-AAS maximum mean e.i.r.p per antenna (for 900 MHz and 1800 MHz band)
	AAS TRP power limit per cell (1) (for 1800 MHz band)

	Transitional region
	-10 to -5 MHz offset from the lower block edge
	14 dBm/5MHz
	3 dBm/5MHz

	
	-5 to -1 MHz offset from lower block edge
	7 dBm/MHz
	-4 dBm/MHz

	
	-1 to -0.2 MHz offset from lower block edge
	15.7 dBm/0.8MHz
	4.7 dBm/0.8MHz

	
	-0.2 to 0 MHz offset from lower block edge
	36.4 dBm/0.2MHz 
	17.4 dBm/0.2MHz 

	
	0 to 0.2 MHz offset from upper block edge
	36.4 dBm/0.2MHz 
	17.4 dBm/0.2MHz 

	
	0.2 to 1 MHz offset from upper block edge
	15.7 dBm/0.8MHz
	4.7 dBm/0.8MHz

	
	1 to 5 MHz offset from upper block edge
	7 dBm/MHz
	-4 dBm/MHz

	
	5 to 10 MHz offset from upper block edge
	14 dBm/5MHz
	3 dBm/5MHz

	Where ΔF is the frequency offset from the relevant block edge (in MHz) of the measurement filter centre frequency.
(1) In a multi-sector base station, the radiated power limit applies to each one of the individual sectors.



[bookmark: _Toc50624481]Recommended frequency separations
’The terminology regarding NB systems and related definition needs to be coherent along the whole report and a clear definition added at the beginning of the report 
This section recalls the necessary frequency separation between WB systems and NB systems (and GSM) as well as between 2 different NB systems (NB/GSM) (1), explains how it could be transposed in a technology neutral approach (2) and how it could be implemented at national level while fulfilling the EU single market objective and the support of a rapid development of 5G in these bands (3).  
[bookmark: _Toc50624482]Frequency separation between WB systems and NB systems and between two different NB systems
According to current EC/ECC regulatory framework, CEPT identified the required frequency separation between NB systems (including GSM) operating in 200 kHz blocks and WB systems operating in channel larger than 200 kHz.   
NB Systems in this chapter refers to NB-IoT-SA and to GSM (including EC-GSM-IoT) :
These systems operate in 200 kHz blocks. 
There is no need for frequency separation between same NB systems.
GSM and SA NB IoT are two different NB systems. Therefore there is a need for a frequency separation of 200 kHz or more between the standalone NB-IoT channel edge of a network and the GSM channel edge of the neighbouring network in case of uncoordinated deployments.

WB systems include the following systems: LTE including MTC, eMTC, and NB IoT (In band, guard band modes), UMTS, WiMAX, 5G NR. 
Those systems could operate with multiples of 5 MHz channel bandwidths, except LTE that can also operate in 1.4 MHz or 3 MHz according to national circumstances. 
A frequency separation of 200 kHz or more is required between 5G NR, LTE, Wimax and UMTS channel edge of one network and GSM channel edge (including EC-GSM-IoT) or the stand alone NB IoT Channel edge of neighbouring networks where Wideband and GSM, EC-GSM-IoT or Stand Alone NB IoT systems are operating in uncoordinated manner. No frequency separation is required for coordinated operation.
The usage of guard band NB-IoT within CEPT is foreseen only for LTE channel bandwidths of 10 MHz or higher (Mobile Operators may deploy guard band NB-IoT for smaller channel bandwidth in between their blocks, if agreed. This is outside the scope of this analysis on frequency separation). IoT systems such as, LTE-MTC/eMTC and In-Band NB-IoT are totally embedded inside the operators LTE channel, therefore they can be covered with the same conditions as per LTE.
Concerning carrier separation between two neighbouring UMTS networks and between neighbouring UMTS networks and GSM networks, a separation of 5 MHz between the centre frequencies of two adjacent UMTS networks, and a separation of 2.8 MHz between GSM network centre frequency and UMTS network center frequency is needed if they are operating in uncoordinated manner. 
No frequency separation is needed between NR/LTE/WiMAX channel edge and the UMTS carrier's channel edge.
No frequency separation is needed between WiMAX channel edges between two neighbouring WiMAX networks.
No frequency separation is needed between LTE channel edges between two neighbouring LTE networks.

Following CEPT Report 72, ECC Report 266, ECC Report 297, on suitability for 5G and current EC regulatory framework including the latest amendments of 2009/766/EC, the above frequency separations shall be applied as an essential component of the conditions necessary to ensure coexistence in the absence of bilateral or multilateral agreements between neighbouring networks, without precluding less stringent technical parameters if agreed among the operators of such networks. This is summarized in Table 8 hereafter.
[bookmark: _Ref50623268]Table 8: The required frequency separation between the channel edge of two adjacent systems according to the ECC Report 266 and 297 and the CEPT Report 40 and implemented in EC/ECC Decision
	
	LTE (channel edge)
	WIMAX (channel edge)
	UMTS (channel edge) [footnoteRef:8] [8:  Assuming Nominal channel of 5MHz for UMTS as defined in the relevant harmonised standard.
] 

	Standalone NB-IoT (channel edge)
	5G NR (channel edge)

	GSM (channel edge)
	200 kHz
	200 kHz
	200 kHz
	200 kHz
	200 kHz

	Standalone NB-IoT (channel edge)
	200 kHz
	200 kHz
	  200 kHz
	0 kHz
	200 kHz

	WiMAX (channel edge)
	0 kHz
	0 kHz
	0kHz
	200 kHz
	0kHz

	UMTS (channel edge)
	0 kHz
	0 kHz
	0 kHz
	200 kHz
	0 kHz

	LTE (channel edge)
	0 kHz
	0 kHz
	0 kHz
	200 kHz
	0 kHz



[bookmark: _Toc50624483]Technology neutral approach to frequency separation 
According to the analysis developed on this CEPT Report, under a technology neutral approach, three different system types could be deployed in the 900 MHz/1800 MHz band:
WB systems (operating in channels larger than 200 kHz);
NB systems (operating in 200 kHz channels), excluding GSM; and,
GSM, also as a narrowband system
The following technology neutral approach is recommended to express the required frequency separation between relevant NB and WB systems and GSM
To avoid the narrowband blocking effect of the wideband system receivers by the adjacent NB systems, a 200 kHz frequency separation is required between NB system nominal channel edge[footnoteRef:9] and WB system nominal channel edge1 where these systems are operating in uncoordinated manner. No frequency separation is required for coordinated operation. [9:  Nominal channel refers to the nominal channel bandwidth defined in the relevant harmonised standard.] 

A frequency separation of 200 kHz or more is required between a NB system and GSM. 
For the relevant NB system operating in a Guard-band mode of a relevant WB system, a frequency separation of 200 kHz or more is necessary, between the channel edge of this NB system and the edge of the operator's block, taking into account existing guard bands between operators' block edges or the edge of the operating band (adjacent to other services). This NB system operates only in channel bandwidths of 10 MHz or higher.

The above frequency separations are required to ensure coexistence in the absence of bilateral or multilateral agreements between neighbouring networks, without precluding less stringent technical parameters if agreed among the operators of such networks 
[bookmark: _Toc50624484]Toolbox for implementing BEM and the required frequency separation at national level (LRTC approach)
The implementation of the frequency separation needs to be further addressed by regulatory measures at national level in order to maintain spectrum efficiency. This chapter provides explanation on how the LRTC could be implemented at national level with regard to frequency separations between adjacent MFCN systems complying to the BEM as defined in section 5.3.2.
According to the national situation (efficient usage of spectrum, competition, e.g.) and in order to transpose required frequency separation while implementing the BEM, various approaches could be implemented either separately or simultaneously depending of edges of neighbouring spectrum of MFCN Networks. 
Several separation schemes can be considered according to national contexts: authorizations issued recently or to come, national competitive context, operator investments, etc. It is up to each administration to implement the relevant LRTCs (BEM + required frequency separation where needed) between 2 neighbouring MFCN networks according to national situation;
the two above paragraphs should be improved in order to explain why if there is a need for national flexibility and why this approach is compatible with single market objective and development of 5G in EU Member States/CEPT countries
To implement the required frequency separation, the BEM is applied from the MFCN operator assigned blocks edge, taking into account this frequency separation where needed. The approaches that could be used to implement the required frequency separation are described as follows according to the national situation:
In case where a NB[footnoteRef:10] system is adjacent to a WB system [10:  Similar approach applies to GSM] 

· CASE 1: a shared approach between the two systems, where the 200 kHz separation is shared on the side of both, NB systems and WB systems. The channel edge of any of the NB system carriers must be 100 kHz or more inside the edge of their permitted frequency block where the neighbouring licensee has/could deployed a WB system, and the channel edge of any of the WB system carriers must 100 kHz or more inside the edge of their permitted frequency block where the neighbouring licensee has/could deployed a NB system.
· CASE 2:The 200 kHz separation is on the NB system side only. The channel edge of any of the NB system carriers must be 200 kHz or more inside the edge of their permitted frequency block where the neighbouring licensee has/could deployed a WB system.
· CASE 3: An approach where the 200 kHz separation is on the WB system side only. This could mean: The channel edge of any of the WB system carriers must be 200 kHz or more inside the edge of their permitted frequency block where the neighbouring licensee has/could deployed a NB system.
In case where a NB system is adjacent to GSM
· CASE 4: a shared approach between these two systems where the 200 kHz is shared on the side of both, the NB system and the GSM system. The channel edge of the NB system carrier must be 100 kHz or more inside the edge of their permitted frequency block where the neighbouring licensee has/could deployed a GSM system, and the channel edge of any of the GSM system carriers must 100 kHz or more inside the edge of their permitted frequency block where the neighbouring licensee has deployed a NB system.
· CASE 5: The 200 kHz separation is on the GSM system side only. The channel edge of any of the NB or WB system carriers must be 200 kHz or more inside the edge of their permitted frequency block where the neighbouring licensee has/could deployed a GSM system.
· CASE 6: The 200 kHz separation is on the NB system side only. The channel edge of any of the GSM system carriers must be 200 kHz or more inside the edge of their permitted frequency block where the neighbouring licensee has/could deployed a NB or WB system.
In the case of a NB systems adjacent to a NB system, or a WB system adjacent to a WB system, or a GSM system adjacent to a GSM system:
· There is no need for frequency separation. The channel edge of the system carriers can be at the edge of their permitted frequency block.
’The impact of the channel raster of 200KHz of GSM and UMTS on the implementation of the frequency separation needs to be taken into account in this section 
The above frequency separations are required to ensure coexistence in the absence of bilateral or multilateral agreements between neighbouring networks, without precluding less stringent technical parameters if agreed among the operators of such networks. 
Examples: (see annex)
Other case WB/WB
Case 2  
GSM 
WB system 
NB system
 
Edge of Operator block
200 kHz
200 kHz
200 kHz
200 kHz
200 kHz
200 kHz
200 kHz
200 kHz
200 kHz
Other Cases 
Case 1 
Case 4
Or 
GSM /GSM 
NB/NB 
Case 3
Case 5
Case 6


0. [bookmark: _Toc50624485]Other conditions
[The spurious emission domain for the base station in these frequency bands start 10 MHz from the band edge and the corresponding limits are defined in current ERC Recommendation 74-01 [].
In addition, MFCN networks making use of AAS systems shall not be granted more protection from systems in adjacent and neighbouring bands than experienced with non-AAS systems.]
[bookmark: _Toc50624486][Coexistence with services in adjacent bands
The coexistence between LTE and relevant adjacent services was analysed in CEPT Report 41 [x] based on an analogy with coexistence between UMTS systems and adjacent services that was studied in ECC Report 96 and CEPT Report 42. CEPT Report 41 includes coexistence recommendations with the following systems:
	900 MHz adjacent systems: GSM-R/E-GSM-R, PMR/PAMR, Aeronautical Radionavigation (DME/L-DACS), Aeronautical Mobile Service Communication systems and MIDS (Military NATO)
	1800 MHz adjacent systems: DECT, MetSat/Fixed-Telemetry (Weather Satellite, Defence), radio microphones and Fixed Services.

ECC Report 266 [x] regarding IoT systems, concluded that relevant conclusions from past reports remain applicable to IoT systems for all above systems operating in adjacent bands.  
ECC Report 297, that studied suitability for NR non-AAS (900/1800 MHz) and AAS (1800 MHz) also concluded that compatibility conclusions for above adjacent band systems applicable to LTE non-AAS systems in current framework remain applicable to NR and AAS.   
In current ECC/EC regulatory framework, no specific emission limits are defined for MFCN coexistence with adjacent services in 900/1800 MHz (see section 3 table 15 of ECC Report 266 with the summary). However, recommendations on coordination for the following systems are available in various ECC/CEPT Reports that are referenced in ECC DEC (06)13 as well as in relevant articles and/or whereas of EC Decision 2009/766/EC and its amendments from (EC Decision 2011/251/EU (LTE) and EC Decision 2018/637 (IoT):
PMR/PAMR above 915 MHz, 
	GSM-R in 876-880/921-925 MHz,
	Aeronautical systems above 960 MHz,
	Fixed Service operating above 1805 MHz,

ECC Decision (06)13 refers in its introduction and considering parts to the following relevant reports. Most of these reports are also referred to in relevant article of the EC decisions and its amendments. ECC Report 297 (already included in ECC Decision (06)13, CEPT Report 72 and CEPT Report B need to be added in the next revision of EC decision.
In order to ensure the coexistence with adjacent services without new studies, BS out of band power limits have been developed on the basis of existing studies
1.	Base station additional baseline power limits below 925 MHz
To be defined on the basis of [ETSI EN xxxxxxx]
2.	Base station additional baseline power limits above 960 MHz
To be defined on the basis of [ETSI EN xxxxxxxx]
3.	Base station additional baseline power limits below 1805 MHz
To be defined on the basis of [ETSI EN xxxxxx]
4.	Base station additional baseline power limits above 1880 MHz
To be defined on the basis of [ETSI EN xxxxxx] 
relevant conclusions of the following ECC deliverables should be reused – see 034_PT1_CG CEPT Report B (20)034_France-New Section service in adjacent bands - updated
ECC Report 146: “Compatibility between GSM MCBTS and other services (TRR, RSBN/PRMG, HC-SDMA, GSM-R, DME, MIDS, DECT) operating in the 900 and 1800 MHz frequency bands”
ECC Report 266: “The suitability of the current ECC regulatory framework for the usage of Wideband and Narrowband M2M in the frequency bands 700 MHz, 800 MHz, 900 MHz, 1800 MHz, 2.1 GHz and 2.6 GHz”
ECC Report 297: “Analysis of the suitability and update of the regulatory technical conditions for 5G MFCN and AAS operation in the 900 MHz and 1800 MHz bands”
ECC Report 313: “Technical study for co-existence between RMR in the 900 MHz range and other applications in adjacent bands”
CEPT Report 40: “Compatibility study for LTE and WiMAX operating within the bands 880-915 MHz / 925-960 MHz and 1710-1785 MHz / 1805-1880 MHz (900/1800 MHz bands)”
CEPT Report 41: “Compatibility between LTE and WiMAX operating within the bands 880-915 MHz / 925-960 MHz and 1710-1785 MHz / 1805-1880 MHz (900/1800 MHz bands) and systems operating in adjacent bands”
CEPT Report 42: “Compatibility between UMTS and existing and planned aeronautical systems above 960 MHz”
]
[bookmark: _Toc50624487]Cross-border coordination
CEPT confirms that cross-border co-ordination can be sufficiently addressed through existing and, if appropriate, further to be developed bilateral and multi-lateral procedures, supported by ECC Recommendations. 
ECC Recommendation (08)02 [] addresses cross-border coordination in the 900 and 1800 MHz bands and has been updated in February 2019 to address 5G NR systems. This recommendation already covers various systems which are all compatible with the BEMs proposed in that CEPT Report. In particular, this recommendation refers to Narrowband (NB) systems (as GSM, EC-GSM-IoT (Extended Coverage GSM IoT) and stand-alone (SA) NB-IoT (Narrowband IoT)) and Wideband (WB) systems (as UMTS, LTE, LTE-MTC (LTE Machine Type Communication), LTE-eMTC (evolved MTC), LTE in-band NB-IoT, LTE guard-band (GB) NB-IoT and NR (New Radio)) in line with the NB BEM and WB BEM approach developed in this CEPT Report.
If needed, the ECC Recommendation (05)08 refers to the GSM vs. GSM scenario.
[bookmark: _Toc380056507][bookmark: _Toc380059757][bookmark: _Toc380059795][bookmark: _Toc396153645][bookmark: _Toc396383873][bookmark: _Toc396917306][bookmark: _Toc396917417][bookmark: _Toc396917637][bookmark: _Toc396917652][bookmark: _Toc396917757][bookmark: _Toc528661777][bookmark: _Toc533173159][bookmark: _Toc18338434][bookmark: _Toc50624488]Conclusions
In response to task 3, CEPT confirmed that cross-border co-ordination can be sufficiently addressed through existing and, if appropriate, further to be developed bilateral and multi-lateral procedures, supported by ECC Recommendations already compatible with mobile systems compliant with the proposed harmonised band plan and BEMs.
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MANDATE TO CEPT
 
TO REVIEW THE HARMONISED TECHNICAL CONDITIONS FOR CERTAIN EU-HARMONISED FREQUENCY BANDS AND TO DEVELOP LEAST RESTRICTIVE HARMONISED TECHNICAL CONDITIONS SUITABLE FOR NEXT-GENERATION (5G) TERRESTRIAL WIRELESS SYSTEMS
1. [bookmark: _Toc2947157][bookmark: _Toc14167410][bookmark: _Toc18338436][bookmark: _Toc50624491]PURPOSE 
It is anticipated that next-generation (5G) terrestrial wireless systems will operate in frequency bands that have already been harmonised in the EU for electronic communications services. While this is already possible today based on technology and service neutrality principles, it is important that the existing harmonised technical conditions of use be reviewed to identify potential constraints, and optimised for next-generation systems. The latter would contribute to a leading Union role in 5G development and deployment.
This Mandate is a follow-up to the Commission's mandate regarding technology-neutral harmonised technical conditions suitable for next-generation (5G) use for the 3.6 GHz and 26 GHz pioneer bands[footnoteRef:11]. It should deliver harmonised least restrictive technical conditions, including sharing conditions if needed, for next-generation (5G) terrestrial wireless systems in the EU-harmonised 880-915 and 925-960 MHz frequency bands ('900 MHz band), 1710-1785 MHz and 1805-1880 MHz frequency bands ('1800 MHz band'), 1920-1980 MHz and 2110-2170 MHz frequency bands ('paired terrestrial 2 GHz band'), and 2500-2690 MHz frequency band ('2.6 GHz band')[footnoteRef:12]. These conditions should take into account relevant 5G usage scenarios related to wireless broadband and the Internet of Things, and meet the overarching purpose of ensuring efficient spectrum use.  [11:  Document RSCOM16-40rev3 of 7 December 2016]  [12:  Subject to Commission Decisions 2009/766/EC as amended by 2011/251/EC and (EU) 2018/637 (900/1800 MHz band), 2012/688/EU (paired terrestrial 2 GHz band), 2008/477/EC (2.6 GHz band) ] 

(1) [bookmark: _Toc2947158][bookmark: _Toc14167411][bookmark: _Toc18338437][bookmark: _Toc50624492]POLICY CONTEXT AND INPUTS 
[bookmark: _Ref454892478]The ITU-R vision for the next-generation mobile telecommunications[footnoteRef:13] outlines three major 5G usage scenarios – enhanced mobile broadband (eMBB), massive machine type communications (mMTC), and ultra-reliable and low latency communications (URLLC). [13:  In the ITU context of "International Mobile Telecommunications for 2020 (IMT2020)", s. ITU Recommendation: https://www.itu.int/dms_pubrec/itu-r/rec/m/R-REC-M.2083-0-201509-I!!PDF-E.pdf ] 

Deliverables of the 5G Public Private Partnership[footnoteRef:14] Infrastructure Association indicate that 5G would offer both an evolution of mobile broadband networks ensuring continuous user experience, and new unique network and service capabilities. In particular, 5G would be a key enabler for the Internet of Things and mission-critical services requiring very high reliability, ubiquitous coverage and/or very low latency. In this regard, use cases originating from connectivity to 'verticals' (i.e. vertical sectors such as transport, healthcare or media) are considered as drivers of 5G requirements from the outset with high priority, in particular within frequency bands below 6 GHz.  [14:  See https://5g-ppp.eu/ ] 

In its 5G Action Plan[footnoteRef:15], the Commission advances action on the EU-level identification and harmonisation of 5G spectrum regarding pioneer frequency bands as well as additional frequency bands, based on the opinion of the Radio Spectrum Policy Group (RSPG). [15:  See: https://ec.europa.eu/digital-single-market/en/5g-europe-action-plan ] 

In its two Opinions on "Strategic Roadmap towards 5G in Europe"[footnoteRef:16], the RSPG asserts the importance of existing EU-harmonised spectrum for the rollout of 5G terrestrial wireless systems in the Union as follows: [16:  Documents RSPG16-032 final (9 November 2016) and RSPG18-005 final (30 January 2018)] 

· 5G needs to be deployed also in bands already harmonized below 1 GHz, in particular the 700 MHz band, in order to enable nation-wide and indoor 5G coverage;
· there is a need to ensure that technical and regulatory conditions for all bands already harmonized for mobile networks are fit for 5G use.
In this regard, the 900 MHz and 1800 MHz, the 2.6 GHz and the paired terrestrial 2 GHz frequency bands are relevant EU-harmonised frequency bands for next-generation terrestrial wireless systems. In its 5G roadmap, the CEPT highlights the need to revise the technical conditions for these frequency bands with the goal to ensure their suitability for 5G use. Therefore, technical studies are necessary with view to enabling the use of these bands for next-generation terrestrial wireless systems, which use active antenna systems (AAS) and are capable of providing novel services or applications. These studies should consider terrestrial electronic communications services and other relevant use, and foster a European approach to 5G deployment, which benefits to the extent possible from global harmonisation. The CEPT also concludes in its 5G roadmap that the current technical conditions for the 700 MHz, 800 MHz and 1.5 GHz frequency bands are already suitable for 5G use in the context of technology neutrality and the anticipated lack of AAS deployment in those frequency bands.
[bookmark: _Ref516498620]In particular, for the 900 MHz and 1800 MHz frequency bands, it is relevant to consider a Block Edge Mask (BEM) approach to technical harmonisation, which is suitable for next-generation terrestrial wireless systems and achieves consistency with the existing minimal and least restrictive technical conditions for other EU-harmonised frequency bands for wireless broadband electronic communications services. Such an approach should replace in the long term the current technical framework based on references to ETSI standards for both bands. Furthermore, it should ensure coexistence with the GSM system in the 900 MHz frequency band, pursuant to the GSM Directive[footnoteRef:17], while delivering a solution, which ensures availability and efficient use of the spectrum for next-generation terrestrial wireless systems in line with the Union’s spectrum policy priorities.  [17:  Council Directive 87/372/EEC as amended by Directive 2009/114/EC of the European Parliament and of the Council] 

In this regard, the CEPT is considering an amendment of the current technical framework for the 900 MHz and 1800 MHz frequency bands in early 2019, in order to reference the latest technical standards covering 5G New Radio. The CEPT plans to adopt harmonised technical conditions on the basis of BEM for both frequency bands as the long-term regulatory approach[footnoteRef:18]. Taking account of progressing 5G standardisation, a transition of the technical conditions to BEM in the 900 MHz and 1800 MHz frequency bands at the EU level, could be facilitated by the specific provision[footnoteRef:19] in the Decision 2009/766/EC (as amended), which allows in both bands use of other systems, which are not listed in its Annex, under the condition of ensuring coexistence with the GSM system and the systems listed in that Annex. The aforementioned amendment of the CEPT technical framework will facilitate compliance with this provision in the EU context in order to accommodate evolving 5G standards. [18:  See CEPT 5G roadmap (document ECC(18)104 Annex 17) and ECC PT1 revised work programme (document ECC(18)104 Annex 19)]  [19:  Article 5 of Decision 2009/766/EC (as amended)] 

(2) [bookmark: _Toc2947159][bookmark: _Toc14167412][bookmark: _Toc18338438][bookmark: _Toc50624493]JUSTIFICATION
Pursuant to Article 4(2) of the Radio Spectrum Decision[footnoteRef:20] 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 ITU or 3GPP.  [20:  Decision 676/2002/EC of the European Parliament and of the Council of 7 March 2002 on a regulatory framework for radio spectrum policy in the European Community, OJ L 108 of 24.4.2002] 

The Radio Spectrum Policy Programme (RSPP) requires Member States, in cooperation with the Commission, to take all steps necessary to ensure that sufficient spectrum for coverage and capacity purposes is available within the Union, in order to enable the Union to have the fastest broadband speeds in the world, thereby making it possible for wireless applications and European leadership in new services to contribute effectively to economic growth, and to achieving the target for all citizens to have access to broadband speeds of not less than 30 Mbps by 2020. Furthermore, the RSPP calls on Member States and the Commission to ensure spectrum availability for the Internet of Things (IoT) and to foster the development of standards and the harmonisation of spectrum allocation for IoT communications. 
Advances in international standardisation at 3GPP and ITU, as well as rapid international developments regarding 5G trials and spectrum use until 2020, call for a swift and coordinated EU-level process on delivering sufficient and appropriate 5G spectrum in the Union according to anticipated deployment of 5G usage scenarios.
(3) [bookmark: _Toc2947160][bookmark: _Toc14167413][bookmark: _Toc18338439][bookmark: _Toc50624494]TASK ORDER AND SCHEDULE
CEPT is herewith mandated to develop harmonised least restrictive technical conditions for the 900 MHz, 1800 MHz, the 2.6 GHz and the paired terrestrial 2 GHz and frequency bands in line with the principles of technology and service neutrality, suitable for next-generation (5G) terrestrial wireless systems in line with the policy priorities set out in this Mandate and taking into account relevant needs for shared spectrum use with incumbent uses. CEPT should give utmost consideration to overall EU spectrum policy objectives such as effective and efficient spectrum use and take utmost account of applicable principles established in EU law such as those relating to service and technological neutrality, non-discrimination and proportionality insofar as technically possible.
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, facilitate shared spectrum use or foster economies of scale.
More specifically, CEPT is mandated to perform the following tasks with view to creating sufficiently precise conditions for the development of EU-wide equipment:
1. Review the EU-harmonised technical conditions for use of the 900 MHz, 1800 MHz, paired terrestrial 2 GHz, and 2.6 GHz frequency bands with view to their suitability for 5G terrestrial wireless systems[footnoteRef:21] which provide electronic communications services as well as other relevant services or applications, and assess the approach to adapting the EU-harmonised technical conditions for 5G use, if needed.   [21:  Such as based on the usage of active antenna systems] 

In particular, for the 900 MHz frequency band, such assessment should address any potential constraints (e.g. regarding efficient spectrum use), which result from the requirement to ensure co-existence with the GSM system, pursuant to the GSM Directive13.
2. Based on the results under Task 1, develop channelling arrangements and common and minimal (least restrictive) technical conditions[footnoteRef:22] for the aforementioned frequency bands, which are suitable for 5G terrestrial wireless systems in compliance with the principles of technology and service neutrality.  [22:  Such as the definition of appropriate Block Edge Masks (BEMs)] 

These conditions should be sufficient to mitigate interference and ensure co-existence with incumbent radio services/applications in the same band or in adjacent bands, in line with their regulatory status, including at the EU outer borders. 
3. Develop guidance for cross-border coordination.
Overall, the CEPT should provide deliverables under this Mandate according to the following schedule:
	Delivery date
	Deliverable
	Subject

	March 2019 
	[bookmark: _Ref450899278]Draft Report(s) from CEPT to the Commission[footnoteRef:23] regarding the paired terrestrial 2 GHz frequency band, and the 2.6 GHz frequency band. [23:  Subject to subsequent public consultation] 

Information on the usage feasibility of the 900 MHz and 1800 MHz frequency bands, including any limitations of the GSM Directive.
	Description of the work undertaken and the results.

	July 2019
	Final Report(s) from CEPT to the Commission regarding the paired terrestrial 2 GHz frequency band, and the 2.6 GHz frequency band,  taking into account the outcome of the public consultation.
	Description of the work undertaken and the results.

	July 2020
	Draft Report(s) from CEPT to the Commission19 regarding the 900 MHz and 1800 MHz frequency bands.
	Description of the work undertaken and the results.

	October 2020
	Final Report(s) from CEPT to the Commission regarding the 900 MHz and 1800 MHz frequency bands,  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 Article 4 of the Radio Spectrum Decision, may consider applying the results of this mandate in the Union taking into account any relevant guidance of the RSPG.

[bookmark: _Toc18338440][bookmark: _Toc50624495]Updates to EC Decision 

[bookmark: _Toc50624496][bookmark: _Toc18338441]ETSI TS core specifications
Source tables from ETSI TS core specifications used to derive the technology neutral BEM need to be copied and added in this Annex
[image: ]
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