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[bookmark: _Toc116995841]Introduction
The UAV WI, as presented in [1], includes objectives to address the ECC decision on additional emission requirements for aerial UEs. These objectives are highlighted below:
	5. 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
[bookmark: _Hlk130393847]Note3: RAN4 to identify the supported bands for aerial UE impacted by above information.




This objective is split into two parts: identify the subset of UEs to which the ECC requirements apply (i.e. aerial UEs) in the network and convey the information to these users that they must respect the additional requirements when operating in an area covered by the ECC rule. 
RAN4 has previously reached agreements about what characterizes an aerial UE, on how a feature-specific NS signalling is preferred [2]. RAN4 has also agreed on A-MPR values for the different aerial bands [3]  and a set of CRs were endorsed [4][5], showing the current design intended by RAN4 to capture the solutions that address the ECC concerns. 
The proposals presented in this technical contribution aims at providing further clarification on RAN4 definitions and applicability of the NS for aerial UEs.

[bookmark: _Toc116995842]Discussion
In the NR DraftCR R4-2317627 [4], endorsed in RAN4 #108bis, RAN4 has captured the intended design to be used in specifications for the signalling and applicability rules for network signalling for aerial UEs (NS_UAV). A counterpart LTE draftCR was also endorsed in R4-2317628 [5]. 
In a general sense, the technical solution designed by RAN4 seems quite clear on the endorsed documents. However,  there are still differences between the two draftCRs that need to be addressed. 
On NS_UAV_01
For the time being, we are aware that RAN2 intends to create a new IE for the signalling of the aerial NS. As the name of such IE is not firmly decided yet, throughout this document we will refer to it as [additionalSpectrumEmissionUAV].
The mapping table 6.2K.3.1-1A provided in [4] indicates that when the first bit of additionalSpectrumEmissionUAV  is set it shall me mapped into NS_UAV_01:
	Table 6.2K.3.1-1A: Mapping of network signalling label
	NR band
	Value of [additionalSpectrumEmissionUAV]

	
	0
	1
	2
	3
	4
	5
	6
	7

	n3
	NS_UAV_01
	NS_UAV_70
	
	
	
	
	
	Reserved

	n7
	NS_UAV_01
	NS_UAV_46
	
	
	
	
	
	Reserved

	n38
	NS_UAV_01
	NS_UAV_44
	
	
	
	
	
	Reserved







Using the same principles used earlier for NR, the NS_UAV_01 will indicate that “no additional spectrum emission apply for aerial UEs”. 
[bookmark: _Toc149936041]NS_UAV_01 will indicate that “no additional spectrum emission apply for aerial UEs”.
The problem arises from the potential risks of ambiguous configuration if the changes are kept without clarification. To understand the ambiguity issue, consider the configuration examples below:
	UL band configuration: n7. 

	Scenario 1
	Bit 0
	Bit 1
	Bit 2
	Bit 3
	Bit 4
	Bit 5
	Bit 6
	Bit 7

	additionalSpectrumEmission
	0
	1
	0
	0
	0
	0
	0
	0

	additionalSpectrumEmissionUAV
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Scenario 2
	Bit 0
	Bit 1
	Bit 2
	Bit 3
	Bit 4
	Bit 5
	Bit 6
	Bit 7

	additionalSpectrumEmission
	0
	1
	0
	0
	0
	0
	0
	0

	additionalSpectrumEmissionUAV
	0
	1
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Scenario 3
	Bit 0
	Bit 1
	Bit 2
	Bit 3
	Bit 4
	Bit 5
	Bit 6
	Bit 7

	additionalSpectrumEmission
	1
	0
	0
	0
	0
	0
	0
	0

	additionalSpectrumEmissionUAV
	0
	1
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Scenario 4
	Bit 0
	Bit 1
	Bit 2
	Bit 3
	Bit 4
	Bit 5
	Bit 6
	Bit 7

	additionalSpectrumEmission
	0
	1
	0
	0
	0
	0
	0
	0

	additionalSpectrumEmissionUAV
	1
	0
	0
	0
	0
	0
	0
	0







The final UE behavior depends on the mapping provided in both tables 6.2K.3.1-1A and Table 6.2.3.1-1A, and based on the current agreements and specifications:
· In scenario 1:
· No aerial NS are configured. Aerial UEs should defer to terrestrial spectrum requirements. 
· All UEs (aerial or not) will apply the NS_46 (bit 1 is set to active on additionalSpectrumEmission). 

· In scenario 2:
· Non-aerial UEs are configured with NS_46.
· Aerial UEs are configured with NS_UAV_46 (bit 1 set to active on additionalSpectrumEmissionUAV). This NS shall be used by all aerial UEs, bypassing NS_46.

· In scenario 3:
· No additional spectrum emission is configured for non-aerial UEs
· Aerial UEs are configured with NS_UAV_46.

· In scenario 4:
· Non-aerial UEs are configured with NS_46.
· Aerial UEs are configured with NS_UAV_01. This situation requires clarification. 

It is unclear on scenario 4, what is the true meaning  of NS_UAV_01. On one hand, it seems clear that it seems “no additional spectrum emission applies for aerial UEs”. But in the LS to RAN2 [6], RAN4 indicated “that when a list of legacy and aerial NS is provided, an aerial NS shall be the one applied by an aerial UE”. Two interpretations are then possible:
· Interpretation 1: NS_UAV_01 is equivalent to no aerial NS_UAV (scenario 1). Aerial UEs shall apply NS_46. 
· Interpretation 2: NS_UAV_01 is an aerial NS_UAV, and then, prioritized over any other NS. UE ignores NS_46 and applies NS_UAV_01 (equivalent to no additional spectrum emission at all). 
Both are possible within the current stage of specification and agreements. Therefore, the role of NS_UAV_01 needs to be clarified in specification. 
[bookmark: _Toc149936042]Clarify in specification the application of NS_UAV_01:
a. [bookmark: _Toc149936043] “When the aerial NS to be applied by an aerial UE is the NS_UAV_01, the UE shall apply the terrestrial NS for the corresponding band, if configured”

[bookmark: _Toc116995848]Conclusion
[bookmark: _Toc116995849]In this paper we discussed the applicability of NS signalling for aerial UEs to indicate the need for further spectrum emission requirements. Upon our discussion and with further review of RAN2 specifications, the following proposals were made:
Observation 1: NS_UAV_01 will indicate that “no additional spectrum emission apply for aerial UEs”.
Proposal 1: Clarify in specification the application of NS_UAV_01:
a.	“When the aerial NS to be applied by an aerial UE is the NS_UAV_01, the UE shall apply the terrestrial NS for the corresponding band, if configured”
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