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1 Introduction
During previous ETSI MSG TFES#74 meeting the following LS was received:
	U-ID
	Type
	Title
	For
	Status

	TFES(23)074014
	LSIN
	LSIN from ECC on request for standardisation support: Implementation in HEN of relevant components of ECC Decision (22)07 on “harmonised framework on aerial UE usage in MFCN harmonised bands"
	Discussion
	Noted



In the above LS to ETSI, based on Decision (22)07 in [4], ECC was asking to include UAV-related requirements in future ETSI harmonised standard on aerial UE. ECC expectation was that UAV-related harmonised standard would be developed and published within the next 12-18 months. 
[bookmark: _GoBack]The following requirements were requested by ECC to be included in future ETSI harmonised standard on aerial UE:
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.
b) A mechanism/feature coherent with the above aerial UE definition in order to differentiate aerial UE, as defined by ECC Decision 22(07) from terrestrial UE operating under LTE/NR 5G networks.
c) Differentiation of aerial UE from other terrestrial UE shall not be changed by the end-user.
d) The aerial UE shall not be capable to connect to LTE/NR 5G networks without aerial subscription.

ETSI MSG TFES has sent related LS to 3GPP RAN, SA, RAN2 and RAN4 in RP-230026 [5], asking for the status of related standardization work, and for feedback on additional emission limits for aerial UE in their specifications. 
In this contribution we provide analysis of the ECC requests on aerial UE requirements and propose related actions to address them in 3GPP RAN working groups. 
2 Discussion
Below we provide analysis of four ECC requirements related to aerial UE.
2.1 WI on NR Support for UAV 
It shall be noted that the 3GPP was working on the aerial UE aspects since Rel-15 in the following work items: 
	Unique_ID
	Name
	Acronym
	Release
	Resource

	780069
	Enhanced LTE Support for Aerial Vehicles
	LTE_Aerial
	Rel-15
	R2

	750042
	   Study on enhanced LTE Support for Aerial Vehicles
	FS_LTE_Aerial
	Rel-15
	R2

	780169
	   Core part: Enhanced LTE Support for Aerial Vehicles
	LTE_Aerial-Core
	Rel-15
	R2

	820062
	   UE Conformance Test Aspects - Enhanced LTE Support for Aerial Vehicles
	LTE_Aerial-UEConTest
	Rel-15
	R5

	790005
	Study on Remote Identification of Uncrewed Aerial Systems
	FS_ID_UAS
	Rel-16
	S1

	820011
	Study on supporting Uncrewed Aerial Systems Connectivity, Identification, and Tracking
	FS_ID_UAS_SA2
	Rel-17
	S2

	820026
	Study on application layer support for Uncrewed Aerial System (UAS) 
	FS_UASAPP
	Rel-17
	S6

	920045
	Application layer support for Uncrewed Aerial System (UAS) 
	UASAPP
	Rel-17
	 

	900025
	   Stage 2 of Application layer support for Uncrewed Aerial System (UAS) 
	UASAPP
	Rel-17
	S6

	920004
	   CT1 Aspects of Application Layer Support for Uncrewed Aerial Systems (UAS) 
	UASAPP
	Rel-17
	C1

	920046
	   CT3 Aspects of Application Layer Support for Uncrewed Aerial Systems (UAS) 
	UASAPP
	Rel-17
	C3

	880007
	Study on security aspects of Uncrewed Aerial Systems (UAS)
	FS_UAS_SEC
	Rel-17
	S3

	810049
	Remote Identification of Uncrewed Aerial Systems
	ID_UAS
	Rel-17
	 

	810013
	   Stage 1 of Remote Identification of Uncrewed Aerial Systems
	ID_UAS
	Rel-17
	S1

	900014
	   (Stage 2 of) Support of Uncrewed Aerial Systems Connectivity, Identification, and Tracking 
	ID_UAS
	Rel-17
	S2

	920028
	   Security aspects of Uncrewed Aerial Systems 
	ID_UAS
	Rel-17
	S3

	0
	Rel-18 Uncrewed Aerial Vehicles (UAV), UAS, UAM
	-
	Rel-18
	 

	941005
	NR support for UAV (Uncrewed Aerial Vehicles)
	NR_UAV
	Rel-18
	R2

	941105
	   Core part: NR support for UAV (Uncrewed Aerial Vehicles)
	NR_UAV-Core
	Rel-18
	R2



During RAN#94-e meeting, the Rel-18 work item on the NR Support for Uncrewed Aerial Vehicles (WI acronym: NR_UAV) was approved in [2], covering Core requirements for RAN1/2/3 and SA2. According to the latest Status Report [3], progress of this WI was estimated at 40%, and is scheduled to be completed by December 2023.
Observation 1: NR_UAV WID objectives are related to the same scenario as in ECC request, i.e. aerial UE scenario.
2.1.1 Consideration of aerial UE features
Referring to the LS from ECC [1], the following aerial UE characteristics were considered: 
An aerial UE refers to a UE supporting UAS features and services and requiring an aerial subscription. An aerial UE is installed either on-board an Unmanned Aircraft (e.g. drones) or on-board manned aircraft (e.g. helicopter). It identifies itself to the mobile network as being in this class. It should be noted that the scenario for commercial aircraft connectivity differs from those addressed by this ECC Decision.
This has led to the aerial UE requirements defined in ECC Decision (22)07 as listed below: 
	b) A mechanism/feature coherent with the above aerial UE definition in order to differentiate aerial UE, as defined by ECC Decision 22(07) from terrestrial UE operating under LTE/NR 5G networks.
c) Differentiation of aerial UE from other terrestrial UE shall not be changed by the end-user.
d) The aerial UE shall not be capable to connect to LTE/NR 5G networks without aerial subscription.



Considering the amount of work already done in RAN, SA and CT for the aerial UE across multiple releases, further verification of required in multiple WGs before concrete feedback can be provided back to ECC on their requested features, e.g. the aerial UE subscription aspects were standardized by SA1 in TS 22.125; aerial UE identification aspects were standardized by SA2 in TS 23.256. 
Observation 2: Further technical analysis of existing 3GPP specifications is required to verify if ECC requirements in bullets –b to –d are already covered. 
Furthermore, it shall be noted that ECC concluded on the need for national studies needed to define and to implement no-transmit zones at national level (and where necessary coordinated with neighbouring countries), for spectrum compatibility purposes, for aerial UE operating in the respective frequency bands. Related ECC Report 309 [6] on the analysis of the usage of aerial UE for communication in current MFCN harmonised bands has referred to the “no-fly zone” as geographical area where aerial UEs are not allowed to operate. Such area may apply to all aerial UEs or to only some categories of aerial UEs, e.g. aerial UEs operating in a specific band or specific channel. This “no-fly zone” is referred in the ECC Decision (22)07 as “no-transmit zone”. The following additional measures were considered in the ECC (22)07 in relation to the no-transmit zones:
· a no-transmit zone 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;
· Mechanism is necessary to ensure that aerial UE respect no-transmit zones;
· ECC Decision assumed that aerial UEs have a height reporting capability.
Similar to the observation on the features in bullets –b to –d, the no-transmit zones aspects require further analyses of the exiting 3GPP specification, and coordination among RAN, SA and CT.  
2.2 Consideration of additional OOBE requirements
The following aerial UE requirement defined in ECC Decision (22)07 is discussed here: 
	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.



Referring to the ECC decision (22)07 [4], based on CEPT analyses (ECC Report 309 [6] and ECC Report 348 [7]), ECC provided harmonised technical conditions for the usage of aerial UE for communications in the following MFCN harmonised bands: 
· 703-733 MHz, 
· 832-862 MHz, 
· 880-915 MHz, 
· 1710-1785 MHz, 
· 1920-1980 MHz, 
· 2500-2570 MHz, 
· 2570-2620 MHz. 

Based on the technical conditions defined for the aerial UE usage in the above bands, the following additional OOBE limits were identified for aerial UE operation to avoid interference to other services: 
1. Protection of MetSat operating in the 1675-1710 MHz frequency band: Out-of-band limit defined as -40 dBm/MHz 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: Out-of-band limit defined as -50 dBm/MHz in the frequency range 2690-2900 MHz, for aerial UE operating in 2500-2570 MHz or 2570-2620 MHz.
As ECC was asking ETSI to include UAV-related requirements in future ETSI harmonised standard on aerial UE, the following is proposed as a solution to achieve the goal in timely manner: 
Proposal 1: Similar to other legacy ECC decisions, it is proposed to reflect the above ECC-defined OOBE emission limits for the aerial UE operating in 1710-1785 MHz, 2500-2570 MHz, and 2570-2620 MHz in related 3GPP RAN4  and RAN5 UE specification(s), as source for further ETSI Harmonized Standards transposition. 

Further clarifications related to the ECC decision (22)07 [4] are provided below: 
1. This ECC framework does not address civil aviation regulation. 
2. Related studies assumed scenarios where one UE is located on the flying platform.
3. Aerial UEs are intended to be used primarily for data communication within MFCN bands.
4. The referred ECC Decision considers non-AAS aerial UE only.
5. The band 1427-1518 MHz is harmonised for MFCN SDL but excluded from the scope of ECC (22)07 Decision due to foreseen bi-directional or uplink communications from aerial UE to the network.

2.3 RAT considerations
Referring to the ECC Reports 309 [6] and 348 [7], ECC studies have been performed based on standardised LTE and 5G NR UE and their comparisons. Aerial UE operation of up to 10000 m altitude was based on the assumption of reuse of the already existing MFCN BS providing also ground level coverage, i.e. no dedicated BS deployments for aerial UEs.
The above analysis has led to definition of technical and operational conditions for the aerial UE scenario, including requirements related to the OOBE emission limits or no-transmit zones, with the conclusion that those are valid for both LTE and 5G NR aerial UEs. Please note that the Related ECC Report 309 [6] refers to the aerial UE as equally applicable to an LTE UE installed on-board an UA (drone) and an LTE UE installed on-board a manned aircraft (e.g. helicopter).
Observation 3: while ECC conclusions behind the aerial UE studies are valid for both LTE as well as 5G NR aerial UEs, the 3GPP Rel-18 WI on NR_UAV is dedicated to the NR only. 
Observation 4: Rel-15 work on Enhanced LTE Support for Aerial Vehicles to be analysed before sending feedback to ETSI/ECC.
3 Conclusions 
Based on the above discussion, the following proposals were formulated: 

Proposal 1: Similar to other legacy ECC decisions, it is proposed to reflect the above ECC-defined OOBE emission limits for the aerial UE operating in 1710-1785 MHz, 2500-2570 MHz, and 2570-2620 MHz in related 3GPP RAN4  and RAN5 UE specification(s), as source for further ETSI Harmonized Standards transposition. 

Based on the above discussion, and considering the existing Rel-18 NR_UAV WI, the following arguments were identified as motivation to embed the RAN4/5 related ECC requests into the ongoing Rel-18 WI on UAV: 
· WID objectives are related to the same deployment scenario as in ECC request, i.e. aerial UE scenario,
· Creation of new standalone WI to address ECC requests would result in unnecessary overlap with the existing NR_UAV work item, 
· Reuse of the existing WI would be beneficial from the timeline point of view, i.e. ECC expectation was that UAV-related harmonised standard would be developed and published within the next 12-18 months (from the date of their original LS to ETSI ERM).
Based on the above, the following is proposed: 
Proposal 2: extend the scope of the ongoing Rel-18 UAV WI to capture additional OOBE limits in RAN4 specification (Core requirements) and RAN5 specification (Test requirements), as input to ETSI Harmonized Standards. Baseline objectives for the NR_UAV WI revision are captured in Annex A.
Discussion on the TU budget may be needed to accommodate additional workload in affected WGs. Refer to the Annex A for the proposed additional objectives of the NR_UAV WID. 

Proposal 3: Send LS reply back to ETSI TFES (cc: ETSI MSG, ECC PT1, 3GPP SA, 3GPP CT) on the incorporation of bullet –a (OOBE emission limits) into the ongoing Rel-18 WI and its timeline, and the need for further technical analyses and coordination among multiple WGs within 3GPP before replying aspects such: 
· requirements –b to –d, 
· no fly zones, 
· Consideration of RATs, 
· etc. 

Proposal 4: Send LS to relevant 3GPP WGs to ask for more detailed technical analyses on the standardization work done already, and to provide guidance on the OOBE limits handling, including at least the following: 
· To RAN4/5: ask to incorporate OOBE limits from ECC decision (22)07,
· To RAN1/2/3, SA1, SA2, CT1 WGs: asking for feedback on the standardization work already done for Aerial UE wrt ECC requirements –b to –d.
Decision which WGs shall receive the LS from Proposal 4 can be further adjusted during the meeting. 
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Annex A: proposed NR_UAV WID revision 
	4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
1. Specify the following enhancements on measurement reports [RAN2]:
· UE-triggered measurement report based on configured height thresholds
· Reporting of height, location and speed in measurement report
· Flight path reporting
· Measurement reporting based on a configured number of cells (i.e. larger than one) fulfilling the triggering criteria simultaneously
Note: Work done in LTE is a starting point for this objective. NR-specific enhancements can be considered, if needed, while overall the LTE and NR solutions should be harmonized as much as possible.

2. Specify the signaling to support subscription-based aerial-UE identification [RAN3/SA2 interaction/RAN2]
Note: Work done in LTE is a starting point for this objective. NR-specific enhancements can be considered, if needed, while overall the LTE and NR solutions should be harmonized as much as possible.

3. Study and specify, if needed, enhancements for UAV identification broadcast [RAN2, SA2].

Applicable to both LTE and NR
Note: This study should consider existing techniques based on Uu or non 3GPP technologies, or unlicensed band as the baseline.
Note: This description is a placeholder for a more detailed objective to be drafted once SA2 will have concluded their study on the architectural aspects.

4. Study UE capability signaling to indicate UAV beamforming capabilities and, if necessary, RRC signaling [RAN1, RAN2]: 

· FR1 with directional antenna at UE side

5. Based on the technical conditions defined for the aerial UE usage in ECC Decision (22)07, the following additional OOBE limits are to be defined for aerial UE operation to avoid interference to other services [RAN4, RAN5]: 
a) Protection of MetSat operating in the 1675-1710 MHz frequency band: Out-of-band limit defined as -40 dBm/MHz in the frequency range 1675-1710 MHz, for aerial UE operating in 1710-1785 MHz.
b) Protection of RAS operating in 2690 – 2700 MHz and radars operating in 2700-2900 MHz: Out-of-band limit defined as -50 dBm/MHz in the frequency range 2690-2900 MHz, for aerial UE operating in 2500-2570 MHz or 2570-2620 MHz.
Decision on the target specification(s) to capture the above OOBE for aerial UE emission limits is left to RAN4. 




