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Background
During RAN4#106 meeting, WF [1] for ATG demodulation requirements was approved. In this contribution, we share our views about NR UE ATG demodulation requirements.
Discussion
Test scope
	· Define PDSCH demodulation requirements for ATG UE.
· FFS on PDCCH and CSI reporting



In last meeting, RAN4 agreed to define PDSCH requirements for ATG UE. From our understanding, the performance under PDCCH can also be verified by the agreed PDSCH requirements since PDCCH is also transmitted in the PDSCH test setup, so we prefer to not define PDCCH performance requirements for ATG UE.
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 prefer to not define CSI reporting requirements for ATG UE.
Do not define PDCCH and CSI reporting requirements for ATG UE.
K_offset
	· If Koffset is introduced in ATG demodulation requirements
· Option 1: Select the Koffset value 2ms for ATG performance requirements.
· Other options are not precluded



In last meeting K_offset value is proposed to be configured for ATG UE demodulation requirements. The main concern is that there is large timing difference between DL and UL so the timing relationship between DL transmission and the corresponding HARQ-ACK should be updated. Based on our calculation, the BS-UE RTT delay is derived as following Table 2.2-1.
Table 2.2-1 BS-UE 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 UE performance requirements.
Bandwidth
	· Apply 15kHz SCS for FDD, 30kHz SCS for TDD.
· For FDD 15kHz
· 10MHz
· For TDD 30kHz, 
· 40MHz or 100MHz



For the bandwidth for TDD 30kHz SCS, we propose to select 40MHz for ATG UE performance requirements that is the same value as legacy UE performance requirements.
Select 40MHz for TDD 30kHz SCS for ATG UE performance requirements.
TDD pattern
	· Option 1: Define new TDD pattern (e.g. 30D4S6U, S=14G) which only applied for ATG scenario.
· Option 2: Do not consider TDD pattern impact in ATG demodulation requirements because it is not relevant to receiver demodulation algorithm. 



Currently, all TDD patterns defined in TS 38.101-4 are not feasible since that there is large timing difference between DL and UL due to large BS-UE RTT delay in ATG scenario. In last meeting, a new TDD pattern is proposed by companies to set large guard period for the switching from DL to UL. From our understanding, if new dedicated TDD pattern is considered, note should be added in the specification that this is pattern is for ATG scenario used only.
If new dedicated TDD pattern is considered, note should be added in the specification that this is pattern is for ATG scenario used only.
Antenna Configuration
	· Option 1: Use antenna configuration 2x2/2x4 for FDD and 2x4 only for TDD. 
· Option 2: use 2Tx as baseline, and cover 2Rx and 4Rx.
· Option 3: Use same antenna configurations as legacy UE for ATG demodulation requirements, e.g., 1/2 Tx and 1/2/4 Rx for 1-C.



As per agreement achieved in RF session in last meeting, 4Rx is not mandate for ATG UE in the legacy 4Rx-mandated-bands. So we propose to use the same antenna configurations as legacy UE for ATG UE demodulation requirements, i.e. 2x2, 2x4 and 4x4 for both FDD and TDD. We do not think 1Tx or 1Rx cases should be considered for ATG UE demodulation requirements.
Consider 2x2, 2x4 and 4x4 for both FDD and TDD for ATG UE demodulation requirements.
MCS&rank
	· Option 1: 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. 
· Option 2: for rank, both rank 1 and rank 2; for MCS, 16QAM, 64QAM and 256QAM
· Option 3: More robust MCS scheme than HST UE can be considered for PDSCH/PUSCH performance requirements.



Based on initial co-existence evaluation results collected in RF side, it seems that it is enough sufficient for the 64QAM with rank 2 and a bit challenge for the 256QAM. So we propose to not consider 256QAM for ATG UE demodulation requirements.
Do not consider 256QAM for ATG UE demodulation requirements.
DMRS
	· Option 1: 1 front loaded DMRS
· Option 2: 1 front loaded DMRS + 1 additional DMRS



In last meeting we have already achieve the agreement that ATG UE compensation on DL frequency shift is baseline assumption, there is not a large Doppler shift value can be observed by ATG UE, so it is not necessary to configure more than 1 additional DMRS. Considering that there is still residual frequency error 0.1ppm of the carrier frequency need to be compensated, 1 additional DMRS is necessary to be configured.
Configure DMRS 1+1 for ATG UE demodulation requirements.
Switching point
	· Option 1: To take the switching point concluded in coexistence study as a starting point for demodulation evaluation for demodulation requirement. 



Currently it is not clear for the effect of the switching point on ATG UE demodulation requirement. At the switching point, cell handover procedure should be followed and it belongs to RRM part discussion. Also, there is no any limitation for the maximum “Doppler/timing jump” during the handover from the origin TRP to the target TRP since PLL should first give up track the origin TRP and then re-track the target TRP. Moreover, since UE DL frequency and timing compensation is baseline assumption, only residual Doppler and timing error should be considered that is fixed value for all time, it is no need to define complex channel model. Therefore we propose to not consider switching point for ATG UE demodulation evaluation and requirements.
Do not consider switching point for ATG UE demodulation evaluation and requirements.
Alternatives to evaluate the Doppler shift tracking ability
	· Option 1: To consider the following alternatives to evaluate the Doppler shift tracking ability of a receiver, interested companies could bring analysis:
· Alternative 1: Evaluate a period during which the airplane experiences a large Doppler shift.
· Alternative 2: Evaluate a period during which the airplane experiences large Doppler changes.
· Alternative 3: The combination of the above two situations. 



In last meeting we have already achieve the agreement that ATG UE compensation on DL frequency shift is baseline assumption, there is not a large Doppler shift or a large Doppler change can be observed by ATG UE, so we do not think there is necessity to evaluate the Doppler shift tracking ability of a receiver.
There is no necessity to evaluate the Doppler shift tracking ability of a receiver.
Applicability rule
	· Option 1: 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. 
· Option 2: FFS



From our understanding, the ATG UE should pass the mandated cases defined in TS 38.101-4 and should pass other optional cases defined in TS 38.101-4 and TS 38.101-5 based on UE capability. It is possible that the ATG UE also supports the NTN feature. 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 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 MCS and rank configurations.
Proposals
In this contribution, we discuss on NR UE ATG demodulation requirements. Our observations and proposals are:
1. Do not define PDCCH and CSI reporting requirements for ATG UE.
Select the maximum K_offset value 2ms for ATG UE performance requirements.
Select 40MHz for TDD 30kHz SCS for ATG UE performance requirements.
If new dedicated TDD pattern is considered, note should be added in the specification that this is pattern is for ATG scenario used only.
[bookmark: _GoBack]Consider 2x2, 2x4 and 4x4 for both FDD and TDD for ATG UE demodulation requirements.
Do not consider 256QAM for ATG UE demodulation requirements.
Configure DMRS 1+1 for ATG UE demodulation requirements.
Do not consider switching point for ATG UE demodulation evaluation and requirements.
There is no necessity to evaluate the Doppler shift tracking ability of a receiver.
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 MCS and rank configurations.
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