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Introduction
In RAN#95e meeting, the work item [RP-221369] on Air-to-ground network for NR was approved as one of Rel-18 RAN4 package. During the previous RAN4 meetings, we have reached some initial progress for ATG UE in [6], however there are still lots of open issues left for further discussions. For the ACLR/SEM and ACS requirement of ATG UE, it should be dependent on the outcome of ATG coexistence study as following. In this contribution, we want to share further views on ATG UE RF requirements based on the initial evaluation results obtained so far. 
Table 6.1-1: Simulation scenarios for ATG coexistence study
	No.
	Combination
	Aggressor
	Victim
	Simulation frequency
	Notes
	Study Phase

	
	
	deployment scenario
UL/DL
	CBW
duplex mode
	deployment scenario
UL/DL
	CBW
duplex mode
	
	
	

	1
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural DL
	100MHz
/TDD
	3.5 GHz
	
	Phase 1

	2
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural UL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	3
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	4
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	5
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural UL
	100MHz
/TDD
	3.5GHz
	
	FFS

	6
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural DL
	100MHz
TDD
	3.5GHz
	
	FFS

	7
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	3.5GHz
	
	FFS

	8
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	3.5GHz
	
	FFS

	9
	TN with ATG
	ATG DL
	20MHz FDD
	TN rural DL
	20MHz FDD
	2 GHz
	
	Phase 1

	10
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural UL
	20MHz FDD
	2 GHz
	
	Phase 1

	11
	TN with ATG
	TN rural DL
	20MHz FDD
	ATG DL
	20MHz FDD
	2 GHz
	
	Phase 1

	12
	TN with ATG
	TN rural UL
	20MHz FDD
	ATG UL
	20MHz FDD
	2 GHz
	
	Phase 1

	13
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural DL
	20MHz TDD
	2 GHz
	n1/n39
	FFS

	14
	TN with ATG
	TN rural DL
	20MHz TDD
	ATG UL
	20MHz FDD
	2 GHz
	n39/n1
	FFS
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2.1. ACS requirement of ATG UE
Based on the initial simulation results obtained so far for Case 3 and Case 11 as shown in Figure 2 and Figure 3, it should be sufficient to reuse the legacy FR1 UE PC3 ACS requirement 33dBc requirement for ATG UE.
[image: ]
Figure 1. simulation results for Case 3: TN DL interfering ATG DL @4GHz

[image: ]
Figure 2. simulation results for Case 10: TN DL interfering ATG DL @2GHz 
Observation 1: based on the initial simulation results in Case 3 and Case 11, it should be sufficient to reuse the legacy FR1 UE PC3 ACS requirement 33dBc requirement for ATG UE.
2.2. Other Rx RF requirements for ATG UE
In addition, in the following table 1, we share some further views on the ATG UE Rx RF requirement and its details could be found as following:
Table 1. Summary of the proposals for ATG UE requirements
	Requirement
	Band-specific
	Applicability 

	Receiver characteristics
	
	

	General
	No
	

	Diversity characteristics
	No
	During the last RAN4 meeting, there were some offline discussions for 2Rx or 4Rx for ATG UE, however no conclusion was draw on the end.
First of all, as we highlighted for power class part, to use similar approach as IAB-MT, this could give more freedom of implementation cater for the practical diverse market demand. For IAB-MT introduced in Rel-16, it’s also not mandatory to support 4Rx for IAB-MT and its reference requirement for IAB-MT is defined per antenna connector FR1 IAB-MT type 1-H.
In addition, if we consider the 4Rx for ATG CPE, at least two panels with cross-polarization on each panel are needed, however due to the limitation of installation on ATG UE on the aircraft, it will be difficult to have 4Rx in practice at least based on our experience.
Based on the above clarifications, we propose to have 2 Rx branches as baseline and it’s not necessary to mandate 4Rx for band n1/n78 and n79 since antenna assumptions for ATG UE and handheld smartphone are different.
Proposal 1: to have 2 Rx branches as baseline and not to mandate 4Rx for band n1/n78 and n79.

	Reference sensitivity
	Yes 
	To follow the existing Reference requirements of band n1/78/79 for 2Rx in TS 38.101-1.
Proposal 2: to reuse the existing reference requirement of band n1/n78/n79 fof 2Rx in TS38.101-1.

	Maximum input level
	No
	This depend on the simulation results input to verify whether this requirement could be further relaxed similar as NR over NTN in Rel-17.
Based on the coupling loss shown as following, the maximum input power could be further relaxed around 30dB compared with MCL 70dBc for Wide area BS class.
Proposal 3: the maximum input power could be relaxed around [30dBc]. 
[image: ][image: ]

	ACS
	No
	Please see the simulation results in section 2.1 and its observations.

	Blocking characteristics
	
	

	- In-band
	No
	To use the existing requirements in TS 38.101-1 as baseline and further discuss whether it could be relaxed further since the expected blocking signal should be lower compared with the handheld smartphone  

	- Out-of-band
	Partially Yes
	To use the existing requirements in TS 38.101-1 as baseline and further discuss whether it could be relaxed further since the expected blocking signal should be lower compared with the handheld smartphone  

	- Narrow band
	No
	To use the existing requirements in TS 38.101-1 as baseline and further discuss whether it could be relaxed further since the expected blocking signal should be much lower compared with the handheld smartphone  

	Spurious response
	No
	Expect the same as TN and its power level of interfering signal could be further investigated similar as in-band blocking and out of band blocking.

	Intermodulation 
	No
	Not applicable

	Spurious emissions
	No
	To reuse General requirements defined in TS 38.101-1


Conclusions
In this contribution, we shared some further views for ATG UE Rx RF requirements and proposals are made as following:
Observation 1: based on the initial simulation results in Case 3 and Case 11, it should be sufficient to reuse the legacy FR1 UE PC3 ACS requirement 33dBc requirement for ATG UE.
Proposal 1: to have 2 Rx branches as baseline and not to mandate 4Rx for band n1/n78 and n79.
Proposal 2: to reuse the existing reference requirement of band n1/n78/n79 fof 2Rx in TS38.101-1.
Proposal 3: the maximum input power could be relaxed around [30dBc]. 
Proposal 4: for in-band blocking, to use the existing requirements in TS 38.101-1 as baseline and further discuss whether it could be relaxed.
Proposal 5: for out of band blocking and NBB requirement, to use the existing requirements in TS 38.101-1 as baseline and further discuss whether it could be relaxed.
Proposal 6: for Spurious response, to use the existing requirements in TS 38.101-1 as baseline and further discuss whether it could be relaxed.
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