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Background
During RAN#96 meeting, revised WID [1] on Air-to-ground network for NR was approved. In this contribution, we share our views about NR UE ATG demodulation requirements.
Discussion
Test scope
[bookmark: _Hlk127540294][bookmark: _Hlk127540318]As per WID for this WI, RF and RRM part are enhanced to support ATG scenario, large ISD, co-existence and new UE power class should be evaluated. Considering that GNSS capability is mandate for ATG UE as per RF and RRM discussion in previous meeting, ATG UE should perform compensate so that the residual frequency error that ATG UE baseband see is 0.1ppm of the carrier frequency. From demodulation point of view, we do not see any enhancement on demodulation comparing to Rel-17 NTN scenario. However, considering that there is different specification for ATG (TS 38.101-4, same as legacy UE specification) and NTN (TS 38.101-5, new specification), it is needed to define limited and basic PDSCH cases for ATG UE to ensure the test coverage.
Define limited and basic PDSCH cases for ATG UE to ensure the test coverage.
As per discussion in general aspect in our another paper, from UE baseband processing point of view, similar as NTN scenario, there it is no difference for different CPE position, i.e. when CPE is above the sea or above the ground since the CPE should be capable of GNSS. Comparing the ATG scenario and the NTN scenario, ATG scenario is expect with larger maximum feasible MCS and rank since there is smaller distance between the CPE and the BS than NTN. To avoid duplicating testing, applicability rule can be defined that if UE supporting both NTN and ATG feature has passed the NTN performance requirements, then it can skip ATG cases with the same SCS, bandwidth, MCS and rank configurations.
Applicability rule can be defined that if UE supporting both NTN and ATG feature has passed the NTN performance requirements, then it can skip ATG cases with the same SCS, bandwidth, MCS and rank configurations.
For CSI reporting requirements, we don’t see any algorithm changed for the CSI reporting between legacy network and ATG network. Although the ATG UE has slower relative velocity to the BS than NTN scenario so that the channel is not changed so rapidly, from our understanding, the CSI reporting performance under ATG scenario can be ensured by legacy CSI reporting cases. Therefore, we propose to not consider any CSI reporting requirements for ATG scenario.
Do not consider any CSI reporting requirements for ATG scenario.
Test parameter
K_offset
We can derive the BS-CPE RTT delay as following Table 2.2-1.
Table 2.2-1 BS-CPE RTT delay
	Distance/km
	10
	200
	300

	Delay/ms
	0.07
	1.33
	2.00

	K_offset
	1
	2
	2



To simply the test setup, we propose to select the maximum K_offset value 2ms for ATG performance requirements.
Select the maximum K_offset value 2ms for ATG performance requirements.
Bandwidth & SCS
For the bandwidth and SCS, typical value 10MHz/15kHz for FDD and 40MHz/30kHz for TDD can be selected.
Select 10MHz/15kHz for FDD and 40MHz/30kHz for TDD.
Antenna configuration
As per WID[1], n1, n78 and n79 is the example band for RF coexistence evaluation. Considering that 4Rx is baseline for n78 and n79, we propose to only consider 4Rx requirements for TDD. For FDD, both 2Rx and 4Rx case can be defined. In addition, 2Tx that is same as legacy UE requirements can be used.
Use antenna configuration 2x2/2x4 for FDD and 2x4 only for TDD.
MCS&rank
MCS and rank selection should be based on the link budget evaluation. Currently, the RF coexistence evaluation is still under discussion, it is unclear about the impact of the TN network to the ATG network currently. We propose to discuss it later.
For MCS and rank should be selected based on link budget evaluation after the impact of the TN network to the ATG network is clear.
Other parameters
For other parameters, same as the NTN UE requirements can be reused.
Reuse other parameters from NTN UE requirements.
Proposals
In this contribution, we discuss on NR UE ATG demodulation requirements. Our observations and proposals are:
1. Define limited and basic PDSCH cases for ATG UE to ensure the test coverage.
Applicability rule can be defined that if UE supporting both NTN and ATG feature has passed the NTN performance requirements, then it can skip ATG cases with the same SCS, bandwidth, MCS and rank configurations.
Do not consider any CSI reporting requirements for ATG scenario.
Select the maximum K_offset value 2ms for ATG performance requirements.
Select 10MHz/15kHz for FDD and 40MHz/30kHz for TDD.
Use antenna configuration 2x2/2x4 for FDD and 2x4 only for TDD.
For MCS and rank should be selected based on link budget evaluation after the impact of the TN network to the ATG network is clear.
Reuse other parameters from NTN UE requirements.
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