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Background
During RAN4#107 meeting, WF [1] for ATG demodulation requirements was approved. In this contribution, we share our views about NR UE ATG demodulation requirements.
Discussion
PDSCH
Test scope for PDSCH
	· New PDSCH test cases for ATG with FDD slot pattern can be as follows.
	FDD
10 MHz 15kHz SCS
	2T2R
	16QAM (MCS [13] in table 1)

	
	
	64QAM (MCS [22] in table 1)

	
	
	256QAM (MCS [24] in table 2)

	
	2T4R
	16QAM (MCS [13] in table 1)

	
	
	64QAM (MCS [22] in table 1)

	
	
	256QAM (MCS [24] in table 2)



· New PDSCH test cases with static TDD slot pattern can be as follows (if introduced):
	TDD
40MHz 30kHz SCS
	FFS on new TDD pattern: 30D4S6U
	2T2R
	16QAM (MCS [13] in table 1)

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [24] in table 2)

	
	
	2T4R
	16QAM (MCS [13] in table 1)

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [24] in table 2)

	
	7D1S2U
	2T2R
	16QAM (MCS [13] in table 1)

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [24] in table 2)

	
	
	2T4R
	16QAM (MCS [13] in table 1)

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [24] in table 2)



· For existing PDSCH test cases:
· Choose 1 test case per Modulation Order for PDSCH Mapping Type A only, for FDD and TDD, FFS on which test cases to choose.
· Consider Single Carrier requirements only



For the new test cases, based on our simulation results, we confirm that the proposed MCSs in the WF (MCS13, MCS22 in Table 1 and MCS24 in Table 2) are feasible.
For the existing PDSCH test case, we propose to select the “yellow-marked” cases in the following Table 2.1.1-1 and Table 2.1.1-2 for ATG UE requirements. Considering that there is no 64QAM rank 1 case in Rel-15 TS 38.101-4, so how to reuse 64QAM cases can be further discussed, one possible method is to define new requirements for 64QAM by reusing the existing 64QAM rank2 case but change the rank to rank1.
Table 2.1.1-1 FDD rank1 requirements in TS 38.101-4
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value
Fraction of maximum throughput (%)

	1-1
	R.PDSCH.1-1.1 FDD
	10 / 15
	QPSK, 0.30
	TDLB100-400
	2x2, ULA Low
2x4, ULA Low
	70

	1-2
	R.PDSCH.1-1.2 FDD
	10 / 15
	QPSK, 0.30
	TDLC300-100
	2x2, ULA Low
2x4, ULA Low
	70

	1-3
	R.PDSCH.1-4.1 FDD
	10 / 15
	256QAM, 0.82
	TDLA30-10
	2x2, ULA Low
2x4, ULA Low
	70

	1-4
	R.PDSCH.1-2.1 FDD
	10 / 15
	16QAM, 0.48
	TDLC300-100
	2x2, ULA Low
2x4, ULA Low
	30

	1-5
	R.PDSCH.1-8.1 FDD
	10 / 15
	16QAM, 0.48
	HST-750
	1x2
1x4
	70



Table 2.1.1-2 TDD rank1 requirements in TS 38.101-4
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Fraction of maximum throughput (%)

	1-1
	R.PDSCH.2-1.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-1A
	TDLB100-400
	2x2, ULA Low
2x4, ULA Low
	70

	1-2
	R.PDSCH.2-1.2 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
2x4, ULA Low
	70

	1-3
	R.PDSCH.2-4.1 TDD
	40 / 30
	256QAM, 0.82
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
2x4, ULA Low
	70

	1-4
	R.PDSCH.2-2.1 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
2x4, ULA Low
	30

	1-5
	R.PDSCH.2-5.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-2
	TDLA30-10
	2x2, ULA Low
2x4, ULA Low
	70

	1-6
	R.PDSCH.2-6.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-3
	TDLA30-10
	2x2, ULA Low
2x4, ULA Low
	70

	1-7
	R.PDSCH.2-10.1 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	HST-1000
	1x2
1x4
	70

	1-8
	R.PDSCH.2-11.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-5
	TDLB100-400
	2x2, ULA Low
2x4, ULA Low
	70

	1-9
	R.PDSCH.2-12.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-6
	TDLB100-400
	2x2, ULA Low
2x4, ULA Low
	70



Confirm that the proposed MCSs in the WF (MCS13, MCS22 in Table 1 and MCS24 in Table 2) are feasible for the new test cases.
Select the “yellow-marked” cases in the following Table 2.1.1-1 and Table 2.1.1-2 for ATG UE requirements.
Considering that there is no 64QAM rank 1 case in Rel-15 TS 38.101-4, define new requirements for 64QAM by reusing the existing 64QAM rank2 case but change the rank to rank1.
Applicability rule
	· Option 1: New UE feature for ATG scenario and corresponding applicability rule shall be introduced, for instance
	UE capability
	Test type
	Test list

	ATG with 2RX
	FR1 FDD 
	PDSCH
	All tests in Clause 5.2.1.1.x

	
	
	PDCCH
	All tests in Clause 5.3.2.1.2

	
	FR1 TDD
	PDSCH
	All tests in Clause 5.2.1.2.x

	
	
	PDCCH
	All tests in Clause 5.3.2.2.2

	ATG with 4RX
	FR1 FDD 
	PDSCH
	All tests in Clause 5.2.2.1.x

	
	
	PDCCH
	All tests in Clause 5.3.3.1.2

	
	FR1 TDD
	PDSCH
	All tests in Clause 5.2.1.2.x

	
	
	PDCCH
	All tests in Clause 5.3.3.2.2


· Option 2: For the applicability of the ATG UE Demod requirements, follow ongoing discussion in RF on related ATG UE capabilities;



The existing applicability rule for different number of Rx antenna can be reused with some modification.
The existing applicability rule for different number of Rx antenna can be reused with some modification as following:
Table xxx: Requirements applicability for ATG
	UE capability
	Test type
	Test list

	UE supports only 2RX
	FR1 FDD 
	PDSCH
	All tests in Clause 5.2.1.1.x

	
	
	PDCCH
	All tests in Clause 5.3.2.1.2

	
	FR1 TDD
	PDSCH
	All tests in Clause 5.2.1.2.x

	
	
	PDCCH
	All tests in Clause 5.3.2.2.2

	UE supports only 4Rx or both 2RX and 4RX
	FR1 FDD 
	PDSCH
	All tests in Clause 5.2.2.1.x

	
	
	PDCCH
	All tests in Clause 5.3.3.1.2

	
	FR1 TDD
	PDSCH
	All tests in Clause 5.2.1.2.x

	
	
	PDCCH
	All tests in Clause 5.3.3.2.2



PDCCH requirements
Test scope for PDCCH
	Agreement: 
· No new test cases for PDCCH under the assumption that new PDSCH test cases will be specified. 
· FFS on the selected legacy test cases for ATG UEs



For the existing PDSCH test case, it is better to cover all aggregation level and select one case per aggregation level. We propose to select the “yellow-marked” cases in the following Table 2.2.1-1 and Table 2.2.1-2 for ATG UE requirements.
Table 2.2.1-1 FDD requirements in TS 38.101-4
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Pm-dsg (%)

	1
	10 
	24
	2
	2
	R.PDCCH. 1-2.1 FDD
	TDLA30-10
	1x2 Low
1x4 Low
	1

	2
	10 
	24
	2
	2
	R.PDCCH. 1-2.3 FDD
	TDLC300-100
	1x2 Low
1x4 Low
	1

	3
	10 
	48
	2
	4
	R.PDCCH. 1-2.4 FDD
	TDLA30-10
	1x2 Low
1x4 Low
	1

	4
	10 
	48
	1
	4
	R.PDCCH.1-1.1 FDD 
	TDLA30-10
	1x2 Low
1x4 Low
	1

	5
	10
	48
	2
	16
	R.PDCCH. 1-2.6 FDD
	TDLA30-10
	1x2 Low
1x4 Medium A
	1

	1
	10 
	24
	2
	4
	R.PDCCH. 1-2.2 FDD
	TDLC300-100
	2x2 Low
2x4 Low
	1

	2
	10 
	48
	2
	8
	R.PDCCH. 1-2.5 FDD
	TDLC300-100
	2x2 Low
2x4 Low
	1

	3
	10 
	48
	1
	8
	R.PDCCH.1-1.3 FDD
	TDLA30-10
	2x2 Low
2x4 Low
	1



Table 2.2.1-2 TDD requirements in TS 38.101-4
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Pm-dsg (%)

	1
	40 
	102
	1
	2
	R.PDCCH. 2-1.1 TDD
	TDLA30-10
	1x2 Low
1x4 Low
	1

	2
	40 
	102
	1
	4
	R.PDCCH. 2-1.2 TDD
	TDLC300- 100
	1x2 Low
1x4 Low
	1

	3
	40 
	48
	2
	16
	R.PDCCH. 2-2.1 TDD
	TDLC300- 100
	1x2 Low
1x4 Medium A
	1

	1
	40 
	90
	1
	8
	R.PDCCH. 2-1.3 TDD
	TDLC300-100
	2x2 Low
2x4 Low
	1



Select the “yellow-marked” cases in the following Table 2.2.1-1 and Table 2.2.1-2 for ATG UE requirements.
CSI reporting requirements
Test scope for CSI reporting
	Agreement:
· FFS: The feasibility of the CSI reporting given the large propagation delay in the ATG scenario.



As per WID, the maximum cell coverage is about 300km when the plane is above the sea, the maximum RTT delay is about 2ms. For more typical scenario, the ISD is 200km that is corresponding to 0.77ms RTT delay. We don’t think such propagation delay is  large comparing to the CQI/RI/PMI delay in the current CSI reporting cases (8ms or 9.5ms for AWGN case). In addition, there is no large Doppler in ATG scenario after UE compensation that means the channel is rather stable during tens of microsecond. So we think the CSI reporting is still useful for ATG scenario. We propose to reuse the CSI reporting cases for ATG scenario from the existing legacy CSI reporting cases.
The CSI reporting is still useful for ATG scenario.
Reuse the CSI reporting cases for ATG scenario from the existing legacy CSI reporting cases.
Proposals
In this contribution, we discuss on NR UE ATG demodulation requirements. Our observations and proposals are:
1. Confirm that the proposed MCSs in the WF (MCS13, MCS22 in Table 1 and MCS24 in Table 2) are feasible for the new test cases.
Select the “yellow-marked” cases in the following Table 2.1.1-1 and Table 2.1.1-2 for ATG UE requirements.
Considering that there is no 64QAM rank 1 case in Rel-15 TS 38.101-4, define new requirements for 64QAM by reusing the existing 64QAM rank2 case but change the rank to rank1.
The existing applicability rule for different number of Rx antenna can be reused with some modification as following:
Table xxx: Requirements applicability for ATG
	UE capability
	Test type
	Test list

	UE supports only 2RX
	FR1 FDD 
	PDSCH
	All tests in Clause 5.2.1.1.x

	
	
	PDCCH
	All tests in Clause 5.3.2.1.2

	
	FR1 TDD
	PDSCH
	All tests in Clause 5.2.1.2.x

	
	
	PDCCH
	All tests in Clause 5.3.2.2.2

	UE supports only 4Rx or both 2RX and 4RX
	FR1 FDD 
	PDSCH
	All tests in Clause 5.2.2.1.x

	
	
	PDCCH
	All tests in Clause 5.3.3.1.2

	
	FR1 TDD
	PDSCH
	All tests in Clause 5.2.1.2.x

	
	
	PDCCH
	All tests in Clause 5.3.3.2.2



Select the “yellow-marked” cases in the following Table 2.2.1-1 and Table 2.2.1-2 for ATG UE requirements.
1. The CSI reporting is still useful for ATG scenario.
Reuse the CSI reporting cases for ATG scenario from the existing legacy CSI reporting cases.
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