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[bookmark: OLE_LINK25]1 Introduction
In RAN#99e meeting[1], the revised work item on Air-to-ground network for NR was approved as one of Rel-18 RAN4 package. 
During the last RAN4 meeting, some conclusions which need further discussion for ATG DL demodulation are listed below[2].
	Issue 2-2-1: Test scope for PDCCH
· Option 1: To consider legacy PDCCH requirements for ATG PDCCH requirements.
· 2T2R FDD: All test cases in 5.3.2.1.2
· 2T4R FDD: All test cases in 5.3.3.1.2
· 2T2R TDD: All test cases in 5.3.2.2.2
· 2T4R TDD: All test cases in 5.3.3.2.2
· Option 2: Select following legacy test cases for ATG UEs
· 1T2R FDD: Test number 2, 3 and 4 in 5.3.2.1.1
· 2T2R FDD: All test cases in 5.3.2.1.2
· 1T2R TDD: Test number 1 and 2 in 5.3.2.2.1
· 2T2R TDD: All test cases in 5.3.2.2.2
· 1T4R FDD: Test number 2, 3 and 4 in 5.3.3.1.1
· 2T4R FDD: All test cases in 5.3.3.1.2
· 1T4R TDD: Test number 1 and 2 in 5.3.3.2.1
· 2T4R TDD: All test cases in 5.3.3.2.2
· Option 3: Select following legacy test cases for ATG UEs
· 1T2R FDD: Test number 1, 3 and 5 in 5.3.2.1.1
· 2T2R FDD: Test number 3 in 5.3.2.1.2
· 1T2R TDD: All test cases in 5.3.2.2.1
· 2T2R TDD: All test cases in 5.3.2.2.2
· 1T4R FDD: Test number 1, 3 and 5 in 5.3.3.1.1
· 2T4R FDD: Test number 3 in 5.3.3.1.2
· 1T4R TDD: All test cases in 5.3.3.2.1
· 2T4R TDD: All test cases in 5.3.3.2.2
· Option 4: Do not consider in the ATG scope legacy PDCCH requirements
Issue 2-3-1: Test scope for CSI reporting
Agreement:
· For CQI requirements, reuse the following requirements:
· 2T2R FDD: CQI requirements in 6.2.2.1.1.1
· 2T2R TDD: CQI requirements in 6.2.2.2.1.1
· 2T4R FDD: CQI requirements in 6.2.3.1.1.1
· 2T4R TDD: CQI requirements in 6.2.3.2.1.1
· Not introduce RI requirements for ATG UE
· FFS for PMI requirements 


This contribution shares our views for the issues listed above. 
2	Discussion
[bookmark: OLE_LINK6][bookmark: OLE_LINK41][bookmark: OLE_LINK66][bookmark: OLE_LINK23]With regard to PDCCH requirements, it was agreed in RAN4 #107 meeting that no new test cases will be defined. Which legacy test cases for ATG UEs are FFS.
As AWGN+Doppler is agreed as the channel model for ATG scenario, the legacy requirement for PDCCH with TDL channel model can be reused for ATG requirements. The following shows some requirements which are copied from 38101-4[3].
	Table 5.3.2.1.2-1: Minimum performance for PDCCH with 15 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 
	24
	2
	4
	R.PDCCH. 1-2.2 FDD
	TDLC300-100
	2x2 Low
	1
	2.0

	2
	10 
	48
	2
	8
	R.PDCCH. 1-2.5 FDD
	TDLC300-100
	2x2 Low
	1
	-1.3

	3
	10 
	48
	1
	8
	R.PDCCH.1-1.3 FDD
	TDLA30-10
	2x2 Low
	1
	-0.2


Table 5.3.3.1.2-1: Minimum performance for PDCCH with 15 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 
	24
	2
	4
	R.PDCCH. 1-2.2 FDD
	TDLC300-100
	2x4 Low
	1
	-1.9

	2
	10 
	48
	2
	8
	R.PDCCH. 1-2.5 FDD
	TDLC300-100
	2x4 Low
	1
	-4.5

	3
	10 
	48
	1
	4
	R.PDCCH.1-1.2 FDD
	TDLA30-10
	2x4 Low
	1
	-1.0



Table 5.3.2.2.2-1: Minimum performance for PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 
	90
	1
	8
	R.PDCCH. 2-1.3 TDD
	TDLC300-100
	2x2 Low
	1
	-1.2



Table 5.3.3.2.2-1: Minimum performance for PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 
	90
	1
	8
	R.PDCCH. 2-1.3 TDD
	TDLC300-100
	2x4 Low
	1
	-4.3






The above requirements can be considered to be reused for ATG PDCCH requirements. The antenna configuration for ATG is 2Tx2Rx and 2Tx4Rx[4]. So the requirements for 2Tx2Rx and 2Tx4Rx need to be considered.
[bookmark: OLE_LINK11][bookmark: OLE_LINK28]Proposal 1. To consider option1 for ATG PDCCH requirements.
The propagation delay is 1ms assuming the distance between the aircraft and the BS is 300km and the speed is 1200kmph, the distance within 1ms has little effect on the angle which is shown in figure 2-1. Figure 2-1a illustrates the distance relationship for ATG scenario, where point A is the starting position of the cell coverage of BS1 along the flight direction of the aircraft, and point B is the ending position of the cell coverage of BS1. It can be found that the angle variation between UE and BS is very small when the aircraft enters the starting position of the coverage area.
[image: ]
Figure 2-1a, Location and distance relationship of ATG deployment
[image: ]
Figure 2-1b, Angle between UE and BS when the aircraft enters the starting point of the coverage area and the angle between the two after 1ms
From figure 2-1, it can be seen that the change in angle within 1ms (propagation delay) is negligible. And table 2-1 lists some angle variation relative to starting point for different time elapsed.
Table 2-1 time elapse vs angle variation
	Time elapsed
	Angle variation(degree) 

	1ms
	0.0001

	10ms
	0.0004

	100ms
	0.0038

	1000ms
	0.0381


It can be found that the angle variation within up to 1000ms is negligible based on the above analysis. Therefore the PMI reporting can be considered for ATG deployment.
Observation 1. CSI reporting of PMI is feasible for ATG scenario.

3 Conclusion
In this contribution, we give some conclusions for ATG UE demodulation. The conclusions are:
Observation 1. CSI reporting of PMI is feasible for ATG scenario.
Proposal 1. To consider option1 for ATG PDCCH requirements.
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