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Introduction
[bookmark: _Hlk91172414]The Work Item on UAV ([1]) was revised in last RAN#99 meeting to address the ETSI TFES request and request RAN4 to consider the additional OOBE limits for aerial UEs which were regulated by ECC Decision(22)07. 
After sharing some background information, this contribution discusses how to capture those limits in TS 38.101-1 and if they could already be considered supported.
Discussion 
Background
ETSI TFES received a LS from ECC PT1 requesting for standardization support after ECC adopted the harmonised operational and technical conditions for usage of aerial UE in MFCN harmonised bands as ECC Decision (22)07. 

ECC invited ETSI to include the following requirements in ETSI harmonized standards in an 18 months’ timeframe: 
· 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. 
· 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 
· Differentiation of aerial UE from other terrestrial UE shall not be changed by the end-user 
· The aerial UE shall not be capable to connect to LTE/NR 5G networks without aerial subscription 

This request was discussed in TFES#74 meeting (January 2023) and, to synchronize and optimized the efforts, TFES send a LS to 3GPP (RAN, SA, RAN2, RAN4 and SA2) informing 3GPP of this request and requesting the latest status of the related standardization work. 
This TFES LS was discussed in last RAN#99 meeting and RAN decided to add a RAN4 objective to the Rel-18 NR UAV Work Item ([1]) to handle the additional OOBE requirements request for aerial UEs. It should be noted that, according to the allocated TU, the new RAN4 objective shall be done by RAN4#107 meeting, which would be aligned with next TFES#76 meeting (June 26th-27th). RAN4 might also target sending a LS Reply to TFES in next RAN4#107 meeting, indicating how the additional OOBE limits were considered in RAN4 specification.
Discussion
How to capture the additional OOBE limits
ECC Decision(22)07 ([2]) provides the harmonised technical conditions of the usage of aerial UE for communications based on LTE and 5G NR in the following MFCN harmonised bands: 703-733 MHz, 832-862 MHz, 880-915 MHz, 1710-1785 MHz, 1920-1980 MHz, 2500-2570 MHz and 2570-2620 MHz. 
This means that with this ECC Decision aerial UE operations will be allowed in CEPT countries in 3GPP bands n28, n20, n8, n3, n1, n7 and n38. 
According to this ECC Decision(22)07, the additional OOBE requirements applicable to aerial UEs are only in the frequency bands 1710-1785 MHz (n3), 2500-2570 MHz (n7), 2570-2620 MHz (n38). In the other frequency bands, OOBE limits applicable to terrestrial UE remain unchanged for aerial UE. 

The additional OOBE limits are the following: 
· Band n3 (1710-1785 MHz), for the protection of MetSat operating in 1675-1710 MHz:
· Out of band limit: -40 dBm/MHz in the frequency range 1675-1710 MHz.
· Bands n7 (2500-2570 MHz) and n38 (2570-2620 MHz), for the protection of RAS operating in 2690-2700 MHz and radars in 2700-2900 MHz:
· Out of band limit: -50 dBm/MHz in the frequency range 2690-2900 MHz.
It’s common practice in RAN4 that, when Regulators specify additional requirements for a band, RAN4 introduces new NS values to add those requirements specific to a regulation and, eventually, study any corresponding A-MPR impact. 
But here, in the scope of this ECC Decision, the context is different:
· Only Aerial UE should support those new more stringent limits, and not the “legacy” NR UEs.
· To operate those aerial UEs, an aerial subscription will be needed.
· The differentiation between aerial and terrestrial UE shall not be changed by the end-user. 
· For various reasons (e.g. time constraint) , ETSI TFES might decide to draft a new Harmonized Standard specific to Aerial UEs (NR and LTE), not adding the additional OOBE limits to existing NR UE and LTE UE Harmonized Standards. The final decision has not yet been taken but this was the initial conclusion from latest TFES#75 meeting (March 20-21, 2023).
Based on above considerations, instead of introducing any new NS signalling for the aerial UE (which might even be problematic), we would propose to define a new UE variant, “aerial NR UE” with suffix “J”. The requirements for those aerial NR UEs will be the same ones as for legacy NR UEs, only the coexistence requirements should be added for this variant, considering the new additional OOBE limits decided by CEPT. 
Proposal1: Specify a new UE variant “J” for aerial NR UE. 
Proposal2: Add a clause 6.5J taking into account the additional OOBE limits from ECC Decision(22)07 in sub-clause 6.5.3.2J. All other sub-clauses without variant would then be applicable to this new variant.
Our companion draft CR ([3]) gives an example of such implementation.

Additional OOBE limits
Following table recaps the current coexistence requirements for bands n3, n7 and n38.
	NR Band
	Spurious emission for UE co-existence

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	n3, n80
	E-UTRA Band 1, 5, 7, 8, 20, 26, 27, 28, 31, 32, 33, 34, 38, 39, 40, 41, 43, 44, 45, 50, 51, 65, 67, 68, 69, 72, 73,74, 75, 76.
NR Band n79, n100, n101, n104, n105
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3
	FDL_low
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 11, 18, 19, 21
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 22, 42, 52, 
NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	n7
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 12, 13, 14, 17, 20, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, 40, 42, 43, 50, 51, 52, 65, 66, 67, 68, 72, 74, 75, 76, 85, 103,
NR Band n77, n78, n100, n101, n105
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	2570
	-
	2575
	+1.6
	5
	15, 21, 26

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	15, 21, 26

	
	Frequency range
	2595
	-
	2620
	-40
	1
	15, 21

	n38
	E-UTRA Band 1, 2, 3, 4, 5, 8,  12, 13, 14, 17, 20, 22, 27, 28, 29, 30, 31, 32, 33, 34, 40, 42, 43, 50, 51, 52, 65, 66, 67, 68, 72, 74, 75, 76, 85, 103
NR Band n100, n101
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band  n77, n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	2620
	-
	2645
	-15.5
	5
	15, 22, 26

	
	Frequency range
	2645
	-
	2690
	-40
	1
	15, 22



The new limit for band n3 looks stringent as it applies directly at band edge. RAN4 should then further discuss how to handle this, reducing UE output power when close to band edge, introducing RBs restriction when close to band edge or reducing the operating frequency range for the considered band. 
Proposal3: The additional OOBE limit for band n3 is stringent would require further studies to determine how to support it. 
For bands n7 and n38, the new limit applies from 2690 MHz, respectively 120 and 70 MHz from UL band edge. Also, band n40 (2300-2400 MHz) is already protected (-50 dBm/1 MHz) by band n7 and n38, and the frequency range 2645-2690MHz is also protected from band n38 with a limit of -40 dBm/1 MHz (with some restrictions). This additional limit of -50dBm/1 MHz could then be supported for band n7 and for band n38, may be with some restrictions for band n38. 
Proposal4: The additional OOBE limit for bands n7 and n38 could be supported, FFS if some restrictions are needed for band n38. 

Conclusion
In this contribution we discussed the impacts of ECC Decision(22)07 and the additional OOBE limits for aerial UEs. We made the following proposals:
Proposal1: Specify a new UE variant “J” for aerial NR UE. 
Proposal2: Add a clause 6.5J taking into account the additional OOBE limits from ECC Decision(22)07 in sub-clause 6.5.3.2J. All other sub-clauses without variant would then be applicable to this new variant.
Proposal3: The additional OOBE limit for band n3 is stringent would require further studies to determine how to support it. 
Proposal4: The additional OOBE limit for bands n7 and n38 could be supported, FFS if some restrictions are needed for band n38. 

References
[1] [bookmark: _Ref124261826][bookmark: _Ref131797494][bookmark: _Ref71297840][bookmark: _Ref110283846]RP-230782, Revised WID: NR Support for UAV (Uncrewed Aerial Vehicles), Nokia, Nokia Shanghai Bell
[2] [bookmark: _Ref131797530][bookmark: _Ref124261811]ECC Decision(22)07, Harmonised technical conditions for the usage of aerial UE for communications based on LTE and 5G NR in the bands 703-733 MHz, 832-862 MHz, 880-915 MHz, 1710- 1785 MHz, 1920-1980 MHz, 2500-2570 MHz and 2570- 2620 MHz harmonised for MFCN, 18 November 2022
[3] [bookmark: _Ref131797563]R4-2304578, Draft CR to TS 38.101-1 - Introduction of additional OOBE for Aerial UEs , Ericsson

