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1. Introduction
In last meeting, RAN4 has agreed the channel model, doppler shift assumption, test scope and simulation assumptions for DL demodulation requirements, we list the agreements for information. [1]
	Issue 1-1: Channel model:
Agreement:
· Only consider single path AWGN channel with Doppler for ATG incremental requirements
Issue 1-2: Doppler shift assumption:
Agreement:
· For FDD: Set Doppler as 200Hz for UL, 220Hz for DL
· For TDD: Set Doppler as 500Hz
Issue 2-1-2: Bandwidth & SCS
Agreement:
· For FDD:10MHz
· For TDD: 40MHz
Issue 2-1-3: Antenna Configuration
Agreement:
Cover 2T4R and 2T2R. 


In this contribution, we further provide our views on test scope and test setup.
2. [bookmark: _Hlk70326378][bookmark: OLE_LINK1][bookmark: OLE_LINK2]PDSCH requirements
Issue 2-1-4: MCS&Rank
Agreement:
· Cover 256QAM for ATG demod 
· Further discuss the MCS value based on simulation results from companies.
Based on our simulation results for 256QAM [2], the SNR at 70% TP of MCS 20, MCS 24 and MCS 27 are all in testable range for conducted test. Considering the high DL throughput demand of ATG scenario, we propose to use MCS 27 for defining the requirements. 
	MCS
	SNR（70%TP）

	Table2 20
	15.1

	Table2 24
	19.0

	Table2 27
	22.1



Proposal 1: For 256QAM, use MCS 27 in Table 2.
Issue 2-1-1: Test scope for PDSCH
· New PDSCH test cases for ATG with FDD slot pattern can be as follows.
	FDD
10 MHz 15kHz SCS
AWGN+220Hz doppler
	2T2R
	16QAM (MCS [13] in table 1)

	
	
	64QAM (MCS [22] in table 1)

	
	
	256QAM (MCS [27] in table 2)

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

	
	
	64QAM (MCS [22] in table 1)

	
	
	256QAM (MCS [27] in table 2)



· New PDSCH test cases with static TDD slot pattern can be as follows (if introduced):
	TDD
40MHz 30kHz SCS
AWGN+500Hz doppler
	FFS on new TDD pattern: 30D4S6U
	2T2R
	16QAM (MCS [13] in table 1)

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [27] in table 2)

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

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [27] in table 2)

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

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [27] in table 2)

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

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [27] 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
Which existing PDSCH test cases will be chosen for ATG is FFS. After we scanning the current PDSCH Mapping Type A demodulation requirements for single carrier, there is no test case which not covered by the new PDSCH test cases in the table above. Therefore, there is no need to further choose existing PDSCH test case for ATG reusing.
Proposal 2: There is no need to further choose existing PDSCH test case for ATG reusing.

3. PDCCH requirements
Issue 2-2-1: 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 aggregation level, considering the AWGN channel model, and 200Hz doppler for FDD and 500Hz doppler for TDD, we propose to consider aggregation level 4 and 8 as the starting point. For CORESET duration, we propose to take 1 and 2 symbols as the starting point.
With the assumption of aggregation level 4 and 8, CORESET duration 1 and 2 symbols, and other test parameters we agreed for PDSCH requirements, the selected legacy test cases including:
· 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
Proposal 3: 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
4. CSI reporting requirements
Issue 2-3-1: Test scope for CSI reporting
Agreement:
· FFS: The feasibility of the CSI reporting given the large propagation delay in the ATG scenario.
The maximum propagation delay in ATG is about 1ms, which is shorter than half subframe. We think the CSI reporting are still feasible in ATG scenario.
If ATG specific requirements for PDSCH and PDCCH will be introduced, then the UE capability of doppler handling will be verified, we are fine to reuse the legacy CSI reporting requirements under AWGN propagation condition, which including:
· 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
Proposal 4: For CSI reporting, if ATG specific requirements for PDSCH and PDCCH will be introduced, reuse the legacy CSI reporting requirements under AWGN propagation condition, which including:
· 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
5. General
Issue 2-1-5: 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;
Based on our knowledge, RF session will introduce ATG UE capability which could implicitly indicate the UE is an ATG UE. We are fine to follow ongoing discussion in RF on related ATG UE capabilities. Besides, the UE feature for supporting 30D4S6U should follow the agreements from RAN1.
Proposal 5: Follow the ongoing discussion in RF session about ATG UE capability, which could implicitly indicate the UE is an ATG UE.
Proposal 6: The UE feature for supporting 30D4S6U should follow the agreements from RAN1.
With these assumptions, the corresponding applicability rule shall be introduced as:
	UE Type/capability
	Test type
	Test list
	Applicability notes

	ATG UE with 2RX
	FR1 FDD 
	PDSCH
	All tests in Clause 5.2.1.1.x
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	PDCCH
	Test number 2, 3 and 4 in Clause 5.3.2.1.1, and 
All tests in Clause 5.3.2.1.2
	

	
	
	CQI
	All tests in Clause 6.2.2.1.1.1
	

	
	FR1 TDD
	PDSCH
	Tests in Clause 5.2.1.2.x except TDD pattern 30D4S6U
	If the Tests in Clause 5.2.1.2.x  with TDD pattern 30D4S6U are passed, the test coverage can be considered fulfilled without executing Tests in Clause 5.2.1.2.x except TDD pattern 30D4S6U.

	
	
	PDCCH
	Test number 1 and 2 in Clause 5.3.2.2.1, and
All tests in Clause 5.3.2.2.2
	

	
	
	CQI
	All tests in Clause 6.2.2.2.1.1
	

	ATG UE with 4RX
	FR1 FDD 
	PDSCH
	Tests in Clause 5.2.2.1.x except TDD pattern 30D4S6U
	

	
	
	PDCCH
	Test number 2, 3 and 4 in Clause 5.3.3.1.1, and 
All tests in Clause 5.3.3.1.2
	

	
	
	CQI
	All tests in Clause 6.2.3.1.1.1
	

	
	FR1 TDD
	PDSCH
	Tests in Clause 5.2.2.2.x except TDD pattern 30D4S6U
	If the Tests in Clause 5.2.2.2.x  with TDD pattern 30D4S6U are passed, the test coverage can be considered fulfilled without executing Tests in Clause 5.2.2.2.x except TDD pattern 30D4S6U.

	
	
	PDCCH
	Test number 1 and 2 in Clause 5.3.3.2.1, and 
All tests in Clause 5.3.3.2.2
	

	
	
	CQI
	All tests in Clause 6.2.3.2.1.1
	

	ATG UE support ATG feature (K1 and HARQ process extension introduced by RAN1) with 2Rx
	FR1 TDD 
	PDSCH
	Tests in Clause 5.2.1.2.x with  TDD pattern 30D4S6U
	

	ATG UE support ATG feature (K1 and HARQ process extension introduced by RAN1) with 4Rx
	FR1
TDD
	PDSCH
	Tests in Clause 5.2.2.2.x with TDD pattern 30D4S6U
	



Proposal 7: The applicability rule for ATG UE demodulation requirements shall be introduced as:
	UE capability
	Test type
	Test list
	Applicability notes

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

	
	
	PDCCH
	Test number 2, 3 and 4 in Clause 5.3.2.1.1, and 
All tests in Clause 5.3.2.1.2
	

	
	
	CQI
	All tests in Clause 6.2.2.1.1.1
	

	
	FR1 TDD
	PDSCH
	Tests in Clause 5.2.1.2.x except TDD pattern 30D4S6U
	If the Tests in Clause 5.2.1.2.x  with TDD pattern 30D4S6U are passed, the test coverage can be considered fulfilled without executing Tests in Clause 5.2.1.2.x except TDD pattern 30D4S6U.

	
	
	PDCCH
	Test number 1 and 2 in Clause 5.3.2.2.1, and
All tests in Clause 5.3.2.2.2
	

	
	
	CQI
	All tests in Clause 6.2.2.2.1.1
	

	ATG UE with 4RX
	FR1 FDD 
	PDSCH
	Tests in Clause 5.2.2.1.x except TDD pattern 30D4S6U
	

	
	
	PDCCH
	Test number 2, 3 and 4 in Clause 5.3.3.1.1, and 
All tests in Clause 5.3.3.1.2
	

	
	
	CQI
	All tests in Clause 6.2.3.1.1.1
	

	
	FR1 TDD
	PDSCH
	Tests in Clause 5.2.2.2.x except TDD pattern 30D4S6U
	If the Tests in Clause 5.2.2.2.x  with TDD pattern 30D4S6U are passed, the test coverage can be considered fulfilled without executing Tests in Clause 5.2.2.2.x except TDD pattern 30D4S6U.

	
	
	PDCCH
	Test number 1 and 2 in Clause 5.3.3.2.1, and 
All tests in Clause 5.3.3.2.2
	

	
	
	CQI
	All tests in Clause 6.2.3.2.1.1
	

	ATG UE support ATG feature (K1 and HARQ process extension introduced by RAN1) with 2Rx
	FR1 TDD 
	PDSCH
	Tests in Clause 5.2.1.2.x with  TDD pattern 30D4S6U
	

	ATG UE support ATG feature (K1 and HARQ process extension introduced by RAN1) with 4Rx
	FR1
TDD
	PDSCH
	Tests in Clause 5.2.2.2.x with TDD pattern 30D4S6U
	



6. Conclusion
Based on the discussion above, the following observations and proposals are concluded. 
Proposal 1: For 256QAM, use MCS 27 in Table 2.
Proposal 2: There is no need to further choose existing PDSCH test case for ATG reusing.
Proposal 3: 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
Proposal 4: For CSI reporting, if ATG specific requirements for PDSCH and PDCCH will be introduced, reuse the legacy CSI reporting requirements under AWGN propagation condition, which including:
· 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
Proposal 5: Follow the ongoing discussion in RF session about ATG UE capability, which could implicitly indicate the UE is an ATG UE.
Proposal 6: The UE feature for supporting 30D4S6U should follow the agreements from RAN1.
Proposal 7: The applicability rule for ATG UE demodulation requirements shall be introduced as:
	UE Type/capability
	Test type
	Test list
	Applicability notes

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

	
	
	PDCCH
	Test number 2, 3 and 4 in Clause 5.3.2.1.1, and 
All tests in Clause 5.3.2.1.2
	

	
	
	CQI
	All tests in Clause 6.2.2.1.1.1
	

	
	FR1 TDD
	PDSCH
	Tests in Clause 5.2.1.2.x except TDD pattern 30D4S6U
	If the Tests in Clause 5.2.1.2.x  with TDD pattern 30D4S6U are passed, the test coverage can be considered fulfilled without executing Tests in Clause 5.2.1.2.x except TDD pattern 30D4S6U.

	
	
	PDCCH
	Test number 1 and 2 in Clause 5.3.2.2.1, and
All tests in Clause 5.3.2.2.2
	

	
	
	CQI
	All tests in Clause 6.2.2.2.1.1
	

	ATG UE with 4RX
	FR1 FDD 
	PDSCH
	Tests in Clause 5.2.2.1.x except TDD pattern 30D4S6U
	

	
	
	PDCCH
	Test number 2, 3 and 4 in Clause 5.3.3.1.1, and 
All tests in Clause 5.3.3.1.2
	

	
	
	CQI
	All tests in Clause 6.2.3.1.1.1
	

	
	FR1 TDD
	PDSCH
	Tests in Clause 5.2.2.2.x except TDD pattern 30D4S6U
	If the Tests in Clause 5.2.2.2.x  with TDD pattern 30D4S6U are passed, the test coverage can be considered fulfilled without executing Tests in Clause 5.2.2.2.x except TDD pattern 30D4S6U.

	
	
	PDCCH
	Test number 1 and 2 in Clause 5.3.3.2.1, and 
All tests in Clause 5.3.3.2.2
	

	
	
	CQI
	All tests in Clause 6.2.3.2.1.1
	

	ATG UE support ATG feature (K1 and HARQ process extension introduced by RAN1) with 2Rx
	FR1 TDD 
	PDSCH
	Tests in Clause 5.2.1.2.x with  TDD pattern 30D4S6U
	

	ATG UE support ATG feature (K1 and HARQ process extension introduced by RAN1) with 4Rx
	FR1
TDD
	PDSCH
	Tests in Clause 5.2.2.2.x with TDD pattern 30D4S6U
	



7. Reference
[1] R4-2309796, WF for ATG demodulation requirements, CMCC
[2] R4-2311797, Simulation results for ATG UE demodulation, CMCC


