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1 Introduction
During last RAN#99 meeting, LS from ETSI TC MSG/TFES to 3GPP TSG RAN [1] was discussed. ETSI TC MSG/TFES has informed RAN on the ECC request for standardisation support on implementation in harmonised standard of relevant components of ECC Decision (22)07 on “harmonised framework on Aerial UE usage in MFCN harmonised bands”.
ECC has adopted harmonised operational and technical conditions for usage of Aerial UE in MFCN harmonised bands as ECC Decision (22)07. An Aerial UE is installed either on-board an Unmanned Aircraft (e.g. drones) or on-board manned aircraft (e.g. helicopter). 
ECC has invited ETSI to include the following RAN4/RAN5 related requirement in future ETSI harmonised standard on Aerial UE in order to ensure a coherence with this ECC framework. 
	a)	Additional OOBE requirements applicable to Aerial UEs in the following frequency bands 1710-1785 MHz, 2500-2570 MHz, 2570-2620 MHz, as defined by ECC Decision 22(07). In other frequency bands, OOBE limits applicable to terrestrial UE remain unchanged for Aerial UE.



Then, RAN has tasked RAN4 to cover the following objective for both E-UTRA UE, as well as NR UE specification [3,4]:
	Based on the technical conditions defined for Aerial UE usage in ECC Decision (22)07, study and specify the necessary UE types and additional OOBE requirements for Aerial UEs in 1710-1785 MHz, 2500-2570 MHz and 2570-2620 MHz [RAN4].
Note: In other frequency bands, OOBE limits applicable to terrestrial UE remain unchanged for Aerial UE
Note2: Applicability of power classes for Aerial UE may need to be addressed in RAN4 
Note3: RAN4 to identify the supported bands for Aerial UE impacted by above information



The above is needed for related RAN5 UE conformance testing requirements completion. Those UE conformance testing requirements would then be used by ETSI TC MSG/TFES as baseline for update of relevant Harmonized Standards, to fulfil ECC requirement. 
In this contribution we provide analysis of the expected impact of ECC Decision (22)07 on UE specifications, considering required changes to the unwanted emissions requirements. 
2 Discussion
2.1 Related UAV WIDs and timeline
Referring the updated NR_UAV WID in [3], the following NR UE specification was captured with the completion deadline till June 2023: 
	38.101-1
	Additional OOBE requirements applicable to Aerial UE
	RAN#100



Similar to the above, for the related new EUTRA WID [4]: 
	36.101
	Additional OOBE requirements applicable to Aerial UE
	RAN#100



As WIDs in [3,4] captured the ECC based text on saying that “in other frequency bands, OOBE limits applicable to terrestrial UE remain unchanged for Aerial UE”, it is most reasonable to capture those additional OOBE limits within existing terrestrial UE specifications, i.e. TS 36.101 and TS 38.101-1.
Observation 1: TS 36.101 as well as TS 38.101-1 are to be updated by June 2023 for E-UTRA and NR UE, respectively.
Related RAN5 Work Items are expected to be triggered then during June 2023 RAN#100 meeting. 
2.2 OOBE limits
Referring to the ECC Decision (22)07 [7], there was a range of technical conditions considered for the specification of harmonized operational and technical conditions for the usage of Aerial UE in multiple harmonised MFCN frequency bands. Those conditions are listed below as background for the following discussion:
· According to ECC Report 309 and ECC Report 348 the communication links of Aerial UE are intended to be used primarily for data communication within MFCN bands.
· ECC Decision (22)07 has been developed on the basis of assumptions, analysis and main conclusions of ECC Report 309 and ECC Report 348. These Reports assume that Aerial UE use data payload. For Aerial UE that do not use data payload (i.e. command and control Aerial UE only) less stringent regulatory provisions might be applicable but further studies are required before these provisions can be relaxed.
· Based on this analysis, technical and operational conditions such as OOBE limits or no-transmit zone based on the studies from the ECC Report 309 are valid for both LTE and 5G NR Aerial UE.
· Studies have been performed based on standardised LTE and 5G NR UE with usage of Aerial UE operating up to 10000 m altitude with the assumption of usage of already existing MFCN base stations (BS), which are typically deployed to provide effective coverage at ground level.
· FRMCS cab-radio receivers at 1900-1910 MHz are assumed to be designed in a way that ensures robustness against blocking signals emitted by Aerial UE (ETSI standards on FRMCS cab-radio receivers to be consistent with relevant requirements from CEPT Report 76 and Commission Implementing Decision on RMR (EU) 2021/1730).
· To manage the potential interference to MFCN, the control of Aerial UE density may be necessary.
· In addition to the already harmonised technical conditions for MFCN bands and for spectrum compatibility purposes, there is the need to define some spectrum operational restrictions. This can be done using “no-transmit zones”, which should be defined at national level as a geographical area where Aerial UE are not allowed to operate in a certain frequency band. Another measure to achieve coexistence is to define additional OOB emission limits specific to Aerial UE (to avoid interference to other services in some other bands, e.g. to protect MetSat at 1675-1710 MHz). The requirement may apply to Aerial UE according to their operational frequency band, e.g. Aerial UE operating in a specific band or specific channel (see no-fly zone definition set out in ECC Report 309, in this Decision referred to as “no-transmit zone”). In some cases, operation of Aerial UE also requires respective cross-border coordination agreements.
· This Decision is based on the “Approach 2” option of ECC Report 309, i.e. No additional regulatory measures are required, based on aggregate Monte Carlo simulation within 61 cells, which compares the interference from Aerial UEs to interference from ground UE where Aerial UE operates in the range of 40-10000m above ground level. 
· As is the case for other UE operating under the control of an MFCN network, the Aerial UE usage on MFCN networks may benefit from international roaming.
· ECC noted that the following frequency bands: 703-733 MHz, 832-862 MHz, 880-915 MHz, 2500-2570 MHz, 2570-2620 MHz and 3400-3600 MHz are allocated to Mobile except aeronautical mobile service in Region 1 (Radio Regulations). Nevertheless, studies performed by CEPT in ECC Report 309 and ECC Report 348 provide the technical and operational background conditions which form the basis for this ECC Decision providing a harmonised framework to be implemented on national basis.
· This ECC Decision refers to non-AAS Aerial UE only.
· Scenario for commercial aircraft connectivity differs from those addressed by this ECC Decision.
· It is assumed that Aerial UEs have a height reporting capability.
· that a no-transmit zone in this Decision is defined as a geographical area where Aerial UE are not allowed to transmit for spectrum compatibility purposes in a given harmonised MFCN band or part of it;
· that national studies are needed, as appropriate, to define no-transmit zones for spectrum compatibility purposes, for Aerial UE operating in the relevant frequency bands; 
· that a mechanism is necessary to ensure that Aerial UE respect no-transmit zones;
· In EU/EFTA countries the Aerial UE equipment intended to be used under open and specific categories under the scope of this Decision shall comply with the RE Directive 2014/53/EU. Conformity with the essential requirements of the RE Directive may be demonstrated by compliance with the applicable harmonized European standard(s) or by using the other conformity assessment procedures set out in the RE Directive.

The following is observed based on the above ECC considerations on Aerial UEs: 
Observation 2: For the purpose of RAN4 discussion, an Aerial UE is assumed to use data payload. The “command and control Aerial UE only” (with potentially less stringent OOBE requirements) is not considered in this discussion. 
Observation 3: Additional OOBE requirements for Aerial UE are equally applicable to the Aerial UE operating E-UTRA, or NR.
Observation 4: No-transmit zone being defined as a geographical area where Aerial UE are not allowed to transmit for spectrum compatibility purposes in a given harmonised MFCN band or part of it, were not defined so far in 3GPP RAN working groups.
[bookmark: _Ref131680789]Proposal 1: as no-transmit zones may be required to be defined and implemented at national level, those are considered to be out of scope of the RAN4 specifications.

With the above considerations, there was a need for specific OOBE limits for Aerial UE in some frequency bands to avoid interference to other services in some other bands. Therefore the following was decided by ECC: 
Table 1: Extract from ECC Decision (22)07: decision [7]
	that the purpose of this ECC Decision is to harmonise the operational and technical conditions in the following harmonised MFCN frequency bands:
a) 703-733 MHz, 
b) 832-862 MHz, 
c) 880-915 MHz, 
d) 1710-1785 MHz, 
e) 1920-1980 MHz, 
f) 2500-2570 MHz, and 
g) 2570-2620 MHz. 
for the usage of “Aerial UE”.
that depending on the market demand, CEPT administrations shall allow the usage of Aerial UE in the 880-915 MHz and 1920-1980 MHz frequency band without specific operational and technical conditions beyond those already applicable to UE in ECC Decisions in the given bands;
that for operation of Aerial UEs in the bands 703-733 MHz, 832-862 MHz, 1710-1785 MHz, 2500-2570 MHz and 2570-2620 MHz, CEPT administrations shall implement the operational and technical conditions  as defined in Annex 1;
that no-transmit zones as described in this Decision should be defined and implemented at national level and where necessary coordinated with neighbouring countries;
that administrations are invited to monitor and report annually to the Office on the effects of this ECC Decision in their countries;
that ECC shall review this decision within 3 years, in particular, to reassess, if needed, the protection of CGC base stations from Aerial UE in the 2 GHz frequency band and to assess if the band 3.4-3.8 GHz can be included in this Decision;
that this Decision enters into force on18 November 2022;
that the preferred date for implementation of this Decision shall be 18 May 2023;
that CEPT administrations shall communicate the national measures implementing this Decision to the ECC Chairman and the Office when this ECC Decision is nationally implemented.”



Referring to Note 2 and Note 3 in [3,4], both UE power classes for Aerial UEs, as well as operating bands for Aerial UE were mentioned to be potentially addressed in RAN4. However, it shall be highlighted that RAN task was only based on the ECC request to address additional OOBE limits for the Aerial UE to protect incumbent users. Whether UE power classes and operating bands for Aerial UE would be needed, shall be based on the operators request for the planned deployments. Whether or not all the frequency ranges listed in ECC decision shall be directly considered as trigger to define multiple operating bands for E-UTRA and NR Aerial UEs operating in CEPT countries – this requires further discussion. The main concern here is significant standardization work, which was not accounted for during the RAN#99 discussions nor captured as objective of the revised WI in [3], nor in new WI in [4]. 
Based on RAN4 discussion during this meeting, further RAN-level discussion seems necessary to clarify those aspects (i.e. operating bands and power classes for Aerial UE) and related RAN4 TU and timeline. 
Observation 5: RAN task was based on the ECC request to address additional OOBE limits for the Aerial UE to protect incumbent users.
[bookmark: _Ref131680788]Proposal 2: any standardisation work for potential introduction of UE power classes and/or operating bands for Aerial UEs operating in CEPT countries, shall be based on the operator’s request.

ECC Decision (22)07 [7] has captured technical conditions for the Aerial UE operation in CEPT countries, as extracted below:
Table 2: Extract from ECC Decision (22)07: Technical conditions for Aerial UE [7]
	These technical conditions are additional requirements specific to Aerial UE. If not mentioned, Aerial UE shall meet as appropriate the requirements that already apply to UE in each relevant ECC Decision applicable to MFCN.
There is a need for OOBE limits for Aerial UE operating in the following frequency bands:
1710-1785 MHz: Protection of MetSat operating in the 1675-1710 MHz frequency band
Out-of-band limit: -40 dBm/MHz in the frequency range 1675-1710 MHz for Aerial UE operating in 1710-1785 MHz. 
2500-2570 MHz / 2570-2620 MHz: Protection of RAS operating in 2690 – 2700 MHz and radars operating in 2700-2900 MHz
Out-of-band limit: -50 dBm/MHz in the frequency range 2690-2900 MHz for Aerial UE operating in 2500-2570 MHz or 2570-2620 MHz.



[bookmark: _Ref131681370]Proposal 3: Capture the following two additional OOBE limits for Aerial UE in the E-UTRA and NR UE specifications: 
1. Protection of MetSat operating in the 1675-1710 MHz frequency band defined as -40 dBm/MHz Out-of-band limit in the frequency range 1675-1710 MHz for Aerial UE operating in 1710-1785 MHz. 
2. Protection of RAS operating in 2690 – 2700 MHz and radars operating in 2700-2900 MHz defined as -50 dBm/MHz Out-of-band limit in the frequency range 2690-2900 MHz for Aerial UE operating in 2500-2570 MHz or 2570-2620 MHz.

Furthermore, there is a range of Operational conditions defined for Aerial UE operation, as listed below: 
Table 3: Extract from ECC Decision (22)07: Operational conditions for Aerial UE [7]
	The operational conditions to be defined and implemented at national level provide additional measures to the technical conditions in order to protect other services.
703-733 MHz: Protection of DTT receivers and RAS sites
Aerial UE operating in 703-733 MHz should not transmit when less than 30 m above ground level to avoid interference to DTT receivers (Another frequency band than 703-733 MHz shall be used for landing and take-off);
Nationally determined no-transmit zones are required around RAS sites operating in 1400-1427 MHz for Aerial UE operating in the 703-718 MHz frequency band, as appropriate.
832-837 MHz: Protection of RAS sites
Nationally determined no-transmit zones are required around RAS sites operating in 1660-1670 MHz for Aerial UE operating in the 832-837 MHz frequency band, as appropriate.
2500-2570 MHz/2570-2620 MHz: Protection of RAS sites and radars
Nationally determined no-transmit zones are required around RAS sites operating in 2690-2700 MHz for Aerial UE operating in the 2500-2570 MHz or 2570-2620 MHz frequency band, as appropriate;
Nationally determined no-transmit zones might be required around radars operating in 2700-2900 MHz for Aerial UE operating in the 2500-2570 MHz or 2570-2620 MHz frequency band.




While the above operational conditions shall be fulfilled for Aerial UE operation in CEPT countries, all the above conditions shall be fulfilled either on national level, or in an implementation-specific manner, i.e. those conditions are not seen as applicable to the 3gpp standard. 
[bookmark: _Ref131680895]Proposal 4: Operational conditions (e.g. Aerial UE operation limited by its height above ground, no-transmit zone implementation) listed in Annex 1 of ECC Decision (22)07 are deployment specific and are not applicable to 3GPP specifications. 
3 Conclusions 
Based on the above discussion, the following proposals were formulated: 

Proposal 1: as no-transmit zones may be required to be defined and implemented at national level, those are considered to be out of scope of the RAN4 specifications.
Proposal 2: any standardisation work for potential introduction of UE power classes and/or operating bands for Aerial UEs operating in CEPT countries, shall be based on the operator’s request.
Proposal 3: Capture the following two additional OOBE limits for Aerial UE in the E-UTRA and NR UE specifications:
1. Protection of MetSat operating in the 1675-1710 MHz frequency band defined as -40 dBm/MHz Out-of-band limit in the frequency range 1675-1710 MHz for Aerial UE operating in 1710-1785 MHz. 
2. Protection of RAS operating in 2690 – 2700 MHz and radars operating in 2700-2900 MHz defined as -50 dBm/MHz Out-of-band limit in the frequency range 2690-2900 MHz for Aerial UE operating in 2500-2570 MHz or 2570-2620 MHz.

Proposal 4: Operational conditions (e.g. Aerial UE operation limited by its height above ground, no-transmit zone implementation) listed in Annex 1 of ECC Decision (22)07 are deployment specific and are not applicable to 3GPP specifications.
Related Draft CRs were provided for E-UTRA as well as for NR UE specifications in [5, 6].
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