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Introduction
This email discussion focuses on demodulation requirements for Rel-18 NR ATG, including agenda 8.13.5, 8.14.3.1 – 8.13.5.3, The agreed way forward in previous meetings are R4-2309796, R4-2302996 and R4-2305899. Companies are encouraged to be concise.
Topic #1: General
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311503
	ZTE
	Observation 1. The impact of UE demodulation for different TDD patterns is not identified as long as UE supports 32HARQ number and K1 extension.
Proposal 1. To consider new TDD pattern for the exact test case(s).
Proposal 2. If applicability rule between different TDD pattern is considered, the legacy TDD pattern can be skipped if the test of new TDD pattern is passed.
Proposal 3. If applicability rule between different antenna configuration is considered, 2Rx can be skipped if the test of 4Rx is passed for the ATG CPE supporting both 2Rx and 4Rx.

	R4-2311794
	CMCC
	Proposal 1: For ATG UE demodulation requirements, if UE has passed the test cases with new TDD pattern, UE is allowed to skip the corresponding test cases with legacy TDD pattern.
Proposal 2: For ATG BS demodulation requirements, if BS supports multiple TDD UL-DL patterns including new TDD pattern 30D4S6U, only the supported TDD UL-DL pattern 30D4S6U shall be used for all tests.

	R4-2312063
	Ericsson
	Observation 1: ATG UE is a new type of UE which would have new test setup. 
Proposal 2	: Introduce a new section under each physical channel for ATG UE demodulation requirements.
[bookmark: _Toc142660716]Proposal 3	: Introduce a new manufactory declaration for ATG BS. I.e., in TS38.141-1, 
	D.xxx
	Air-to-ground scenario
	Declaration of air-to-ground scenario support, i.e. ATG support or no ATG support
	x
	x



[bookmark: _Toc142660717]Proposal 4: Add a new section for ATG PUSCH demodulation requirements. In this section, clarifications for how to reuse legacy applicability rules and requirements should be added, and new defined PUSCH demodulation requirements could be captured. 

	R4-2312497
	Qualcomm Incorporated
	Observation 1: A requirement with Single path AWGN and a constant Doppler shift does not provide an increase in test coverage with respect to Single path AWGN only;
Observation 2: Shortly after the test start, UE correction will have compensated for the constant Doppler shift, and the requirement will be mostly tested in absence of doppler shift, making the setup redundant;
Proposal 1: Do not consider Doppler shift in ATG UE Demod Requirements;
Proposal 2: RAN4 to assume baseline ATG UE supports up to 16 HARQ processes;
Proposal 3: If RAN4 introduces ATG UE Demodulation requirements which require >16 HARQ processes, these should be optional based on UE capability;
Proposal 4: RAN4 to assume TDD Pattern scheduling based on Cell-specific TDD configuration and UE-specific TDD configuration;
Proposal 5: From the point of view of UE Demodulation, if the above TDD pattern scheduling is assumed, requirements can be defined with the reference Pattern of 7D1S2U; UE capabilities to handle difference TDD configurations will be tested in RRM and has no impact on UE baseband processing or performance;
Proposal 6: RAN4 should not define ATG UE Demodulation requirements with 30D4S6U TDD Slot Pattern;

	R4-2313646
	Huawei, HiSilicon
	Proposal 1:Wait RAN1 response to the LS and then discuss how to define the cases with new TDD pattern.
Proposal 2:If RAN1 response that “Increasing the number of HARQ processes” and “K1 range extension” issue can be solved by existing NTN solution, define corresponding demodulation requirements with the new TDD pattern and note should be added in the specification that this pattern is for ATG scenario only.



Open issues summary
Issue 1-1: Channel model
· Proposals
· Option 1: Do not consider Doppler shift in ATG UE Demod Requirements (QC)
· Observation: we achieved following agreements in RAN#107
· Only consider single path AWGN channel with Doppler for ATG incremental requirements
· For FDD: Set Doppler as 200Hz for UL, 220Hz for DL
· For TDD: Set Doppler as 500Hz
· Recommended WF
· Don’t revisit the original agreements.
Issue 1-2: TDD pattern 30D4S6U 
· Proposals
· Option 1: RAN4 should not define ATG UE Demodulation requirements with 30D4S6U TDD Slot Pattern (QC)
· Option 2: If RAN4 introduces ATG UE Demodulation requirements which require >16 HARQ processes, these should be optional based on UE capability (QC)
· Option 3: Wait RAN1 response to the LS and then discuss how to define the cases with new TDD pattern. If RAN1 response that “Increasing the number of HARQ processes” and “K1 range extension” issue can be solved by existing NTN solution, define corresponding demodulation requirements with the new TDD pattern and note should be added in the specification that this pattern is for ATG scenario only. (HW)
· Observation: we achieved following agreements in RAN#107
· New TDD pattern together with the features ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ can be considered as one of possible solution to mitigate the guard period impact for Rel-18 ATG scenario.
· Recommended WF
· Wait RAN1 response. If RAN1 response that “Increasing the number of HARQ processes” and “K1 range extension” issue can be solved by existing NTN solution, define corresponding demodulation requirements with the new TDD pattern and note should be added in the specification that this pattern is for ATG scenario only, these requirements should be optional based on UE capability.
Issue 1-3: Applicability rule for TDD pattern
· Proposals
· Option 1: the legacy TDD pattern can be skipped if the test of new TDD pattern is passed (ZTE, CMCC)
· Recommended WF
· Option 1 can be agreed.
Issue 1-4: Applicability rule for antenna configuration
· Proposals
· Option 1: 2Rx can be skipped if the test of 4Rx is passed for the ATG CPE supporting both 2Rx and 4Rx (ZTE)
· Recommended WF
· Option 1 can be agreed.
Issue 1-5: Specification impact
· Proposals for ATG UE demodulation requirements
· Option 1: Introduce a new section under each physical channel for ATG UE demodulation requirements. (Ericsson)
· Option 2: (CMCC)
· New clause for ATG applicability of requirements should be introduced
· New clauses for ATG new incremental PDSCH requirements should be introduced
· Proposals for ATG BS demodulation requirements
· Option 1: Add a new section for ATG PUSCH demodulation requirements. In this section, clarifications for how to reuse legacy applicability rules and requirements should be added, and new defined PUSCH demodulation requirements could be captured. (Ericsson)
· Option 2: (CMCC)
· New clause for ATG new incremental PUSCH requirements should be introduced in 38.104
· New clause for ATG applicability of PUSCH requirements should be introduced in 38.141-1 and 38.141-2
· New clause for ATG applicability of PUCCH requirements should be introduced in 38.141-1 and 38.141-2
· New clause for ATG applicability of PUCCH requirements should be introduced in 38.141-1 and 38.141-2
· Option 3: Capture ATG demodulation requirement into the same section with legacy requirement to minimize the effort of specification modification with adding the referring statement as “The following requirements in sections of 8.2.1 and 8.2.3 can be applied for BS declared to support ATG scenario”. New dedicated requirement can be added into the corresponding table in section 8.2.1 (Samsung)
· Recommended WF
· To be discussed
Issue 1-6: Manufactory declaration for ATG BS
· Proposals
· Option 1: Introduce a new manufactory declaration for ATG BS. I.e., in TS38.141-1 (Ericsson)
	D.xxx
	Air-to-ground scenario
	Declaration of air-to-ground scenario support, i.e. ATG support or no ATG support
	x
	x


· Recommended WF
· Check whether Option 1 can be agreed.
Topic #2: UE demodulation
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311504
	ZTE Corporation
	Observation 1. CSI reporting such PMI and CQI is feasible for ATG scenario.
Proposal 1. To consider legacy PDCCH requirements for ATG PDCCH requirements.

	R4-2311505
	ZTE Corporation
	Simulation results for ATG UE demodulation

	R4-2311796
	CMCC
	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
	




	R4-2311797
	CMCC
	Simulation results for ATG PDSCH demodulation

	R4-2312497
	Qualcomm Incorporated
	Proposal 8: RAN4 to consider the following legacy tests to be applicable to ATG UEs;
Table 5.2.2.2.1-3 (R=1);	
· QPSK Test 1-1;
· 16QAM: Test 1-4; 
· 256QAM: Test 1-3;
Table 5.2.2.2.1-4 (R=2);
· 64QAM: Test 2-1
Same tests for FDD (Tables 5.2.2.1.1-3/4);
Proposal 9: Do not consider in the ATG scope legacy PDCCH requirements;
Proposal 10: Do not consider in the ATG scope legacy CSI reporting requirements;

	R4-2312549
	Ericsson
	Proposal 1: Select following test cases to configure new TDD pattern (if introduced):
	TDD
40MHz 30kHz SCS
	FFS on new TDD pattern: 30D4S6U
	2T2R
	16QAM (MCS [13] in table 1)

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


Proposal 2: Consider MCS24 (Table-2) for defining requirements for 256QAM
Proposal 3: Propose following test cases for new PDSCH requirements:
	FDD
10 MHz 15kHz SCS
	2T2R, 2T4R
	16QAM (MCS [13] in table 1)

	
	
	64QAM (MCS [22] in table 1)

	
	
	256QAM (MCS [24] in table 2)



	TDD
40MHz 30kHz SCS
	New TDD pattern: 30D4S6U(if introduced)
	2T2R, 2T4R
	16QAM (MCS [13] in table 1)

	
	7D1S2U
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [24] in table 2)


Proposal 4: New UE feature for ATG scenario shall be introduced.
Proposal 5: Corresponding applicability rule for newly introduced PDSCH test cases shall be introduced
Proposal 6: Following legacy PDCCH requirements shall be passed:
	UE capability
	Test type
	Test list

	SupportofATG with 2RX
	FR1 FDD 
	PDCCH
	All tests in Clause 5.3.2.1.2

	
	FR1 TDD
	PDCCH
	All tests in Clause 5.3.2.2.2

	SupportofATG with 4RX
	FR1 FDD 
	PDCCH
	All tests in Clause 5.3.3.1.2

	
	FR1 TDD
	PDCCH
	All tests in Clause 5.3.3.2.2




	R4-2312550
	Ericsson
	Simulation results for ATG PDSCH demodulation requirements

	R4-2313647
	Huawei, HiSilicon
	Proposal 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.
Proposal 2:Select the “yellow-marked” cases in the following Table 2.1.1-1 and Table 2.1.1-2 for ATG UE requirements.
Proposal 3: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.
Proposal 4: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


Proposal 5:Select the “yellow-marked” cases in the following Table 2.2.1-1 and Table 2.2.1-2 for ATG UE requirements.
Observation 1:The CSI reporting is still useful for ATG scenario.
Proposal 6:Reuse the CSI reporting cases for ATG scenario from the existing legacy CSI reporting cases.

	R4-2313648
	Huawei, HiSilicon
	Simulation results on NR UE ATG demodulation requirements



Open issues summary
Sub-topic 2-1 PDSCH requirement
Issue 2-1-1: MCS
· Proposals
· Option 1: For 256QAM, use MCS 27 in Table 2. (CMCC)
· Option 2: Consider MCS24 (Table-2) for defining requirements for 256QAM (Ericsson, HW)
· Recommended WF
· Check whether Option 2 can be agreed.
Issue 2-1-2: Test scope for PDSCH
· Proposals for new incremental requirements:
· Option 1: following test cases for new PDSCH requirements: (CMCC)
	FDD
10 MHz 15kHz SCS
	2T2R, 2T4R
	16QAM (MCS [13] in table 1)

	
	
	64QAM (MCS [22] in table 1)

	
	
	256QAM (MCS [27] in table 2)



	TDD
40MHz 30kHz SCS
	7D1S2U
&
New TDD pattern: 30D4S6U(if introduced)
	2T2R, 2T4R
	16QAM (MCS [13] in table 1)

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [27] in table 2)



· Option 2: Only test cases with MCS 16QAM to configure new TDD pattern. Propose following test cases for new PDSCH requirements: (Ericsson)
	FDD
10 MHz 15kHz SCS
	2T2R, 2T4R
	16QAM (MCS [13] in table 1)

	
	
	64QAM (MCS [22] in table 1)

	
	
	256QAM (MCS [24] in table 2)



	TDD
40MHz 30kHz SCS
	New TDD pattern: 30D4S6U(if introduced)
	2T2R, 2T4R
	16QAM (MCS [13] in table 1)

	
	7D1S2U
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [24] in table 2)



· Proposals for reusing requirements:
· Option 1: no need to further choose existing PDSCH test case for ATG reusing (CMCC)
· Option 2: Select the following test cases for ATG UE requirements. (HW)
· Test num 1-3 and 1-4 in Table 5.2.2.1.1-3 (2R FDD)
· Test num 1-3 and 1-4 in Table 5.2.2.2.1-3 (2R TDD)
· Test num 1-3 and 1-4 in Table 5.2.3.1.1-3 (4R FDD)
· Test num 1-3 and 1-4 in Table 5.2.3.2.1-3 (4R TDD)
· Option 3: 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. (HW)
· Option 4: Consider the following legacy tests to be applicable to ATG UEs (QC)
· Test num 1-1, 1-3 and 1-4 in Table 5.2.2.1.1-3, Test num 2-1 in Table 5.2.2.1.1-4 (2R FDD)
· Test num 1-1, 1-3 and 1-4 in Table 5.2.2.2.1-3, Test num 2-1 in Table 5.2.2.2.1-4 (2R TDD)
· Recommended WF
· For new incremental requirements:
· Considering the applicability rule can be introduced between TDD patterns, RAN4 introduces following test cases for new PDSCH requirements (MCS for 256QAM further follows the agreement of Issue 2-1-1):
	FDD
10 MHz 15kHz SCS
	2T2R, 2T4R
	16QAM (MCS [13] in table 1)

	
	
	64QAM (MCS [22] in table 1)

	
	
	256QAM (MCS [27/24] in table 2)



	TDD
40MHz 30kHz SCS
	7D1S2U
&
New TDD pattern: 30D4S6U(if introduced)
	2T2R, 2T4R
	16QAM (MCS [13] in table 1)

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [27/24] in table 2)


· For reusing requirements:
· For 16QAM/256QAM, reusing following cases:
· Test num 1-3 and 1-4 in Table 5.2.2.1.1-3 (2R FDD)
· Test num 1-3 and 1-4 in Table 5.2.2.2.1-3 (2R TDD)
· Test num 1-3 and 1-4 in Table 5.2.3.1.1-3 (4R FDD)
· Test num 1-3 and 1-4 in Table 5.2.3.2.1-3 (4R TDD)
· FFS QPSK and 64QAM
Sub-topic 2-2 PDCCH requirement
Issue 2-2-1: Test scope for PDCCH
· Proposals
· Option 1: To consider legacy PDCCH requirements for ATG PDCCH requirements. (ZTE, Ericsson)
· 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 (CMCC)
· 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 (HW)
· 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 (QC)
· Recommended WF
· With the spirit of compromise, please check whether Option 1 can be agreed.
Sub-topic 2-3 CSI reporting requirement
Issue 2-3-1: Test scope for CSI reporting
· Proposals
· Option 1: CSI reporting such PMI and CQI is feasible for ATG scenario. (ZTE)
· Option 2: reuse the legacy CSI reporting requirements under AWGN propagation condition, which including (CMCC)
· 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
· Option 3: Reuse the CSI reporting cases for ATG scenario from the existing legacy CSI reporting cases. (HW)
· Option 4: Do not consider in the ATG scope legacy CSI reporting requirements (QC)
· Recommended WF
· 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
· FFS whether to reuse PMI and RI reporting requirements
Sub-topic 2-4 General
Issue 2-4-1: Applicability rule for UE demodulation requirements - UE capability
· Proposals
· Option 1: Follow the ongoing discussion in RF session about ATG UE capability, which could implicitly indicate the UE is an ATG UE. (CMCC)
· Option 2: New UE feature for ATG scenario shall be introduced. (Ericsson)
· Recommended WF
· To be discussed
Issue 2-4-2: Applicability rule for UE demodulation requirements 
· Proposals
· Option 1: The applicability rule for ATG UE demodulation requirements shall be introduced as: (CMCC)
	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
	


· Option 2: Corresponding applicability rule for newly introduced PDSCH test cases shall be introduced. (Ericsson)
	UE capability
	Test type
	Test list

	ATG with 2RX
	FR1 FDD 
	PDSCH
	All tests in Clause 5.2.2.1.22 (new)

	
	FR1 TDD
	PDSCH
	All tests in Clause 5.2.2.2.23 (new)

	ATG with 4RX
	FR1 FDD 
	PDSCH
	All tests in Clause 5.2.3.1.21 (new)

	
	FR1 TDD
	PDSCH
	All tests in Clause 5.2.3.2.22 (new)


· Option 3: The existing applicability rule for different number of Rx antenna can be reused with some modification as following: (HW)
	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


· Recommended WF
· Depends on the agreements in Section 2-1 to 2-3, to be discussed later.
Issue 2-4-3: Simulation results for PDSCH
· Observation from moderator
· The simulation results span among companies are quite large, which are in the range of [2.89-4.70]dB
· Recommended WF
· Encourage companies to further align the simulation.
Topic #3: BS Demodulation
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311510
	ZTE
	Proposal 1. To consider normal PUSCH demodulation as mandatory for ATG BS demodulation.
Proposal 2. UL 256QAM can be supported in demod requirements.
Proposal 3. Only consider 70% throughput requirements for new dedicated requirements.

	R4-2311511
	ZTE
	Simulation results on NR BS ATG demodulation requirements

	R4-2311798
	CMCC
	Proposal 1: For the test case which reusing existing requirements, cover 256QAM.
Proposal 2: For the new test case with new dedicated ATG requirement, cover 256QAM, MCS 22 in table 2 is preferred.
Proposal 3: For the test case which reusing existing requirements, the test metric cover SNR at 70% and 30% TP.
Proposal 4: For the new test case with new dedicated ATG requirements, the test metric only cover SNR at 70% TP.
Proposal 5: Introduce following new dedicated requirements for PUSCH, which are separately for FDD and TDD cases.
	FDD
5 MHz 15kHz SCS
AWGN+200Hz doppler
	1T2R
	16QAM (MCS [16] in table 1)

	
	
	64QAM (MCS [28] in table 1)

	
	
	256QAM (MCS [22] in table 2)



	TDD
10MHz 30kHz SCS
AWGN+500Hz doppler
	7D1S2U
&
FFS on new TDD pattern: 30D4S6U
	1T2R
	16QAM (MCS [16] in table 1)

	
	
	
	64QAM (MCS [28] in table 1)

	
	
	
	256QAM (MCS [22] in table 2)


Proposal 6: For the existing TN BS requirement reused for ATG, the mandatory requirements for ATG should contain normal PUSCH with transform precoding disabled demodulation requirements in Clause 8.2.1 and the requirements for UCI multiplexing on PUSCH in Clause 8.2.3


	R4-2311799
	CMCC
	Simulation results for ATG PUSCH demodulation

	R4-2312064
	Ericsson
	Observation 1	256QAM can be supported based on link budget and simulation results.
Observation 2	256QAM was agreed as optional feature in RF session in RAN4#107.
Observation 3	16QAM MCS16, 64QAM MCS20 and 256QAM MCS20 have been defined in legacy requirements with fading channel model.
Observation 4	It would be feasible to test 64QAM MCS28 and 256QAM MCS22 under ATG channel model.
Observation 5	It is mandatory for legacy BS to pass 30% throughput requirements on its supported lowest subcarrier spacing.
Proposal 1	Capture 256QAM demodulation requirements for ATG PUSCH. Whether to test it is based on the manufactory declaration.
Proposal 2	Only consider 64QAM MCS28 and 256QAM MCS22 for ATG PUSCH demodulation requirements.
Proposal 3	Apply current 30% throughput requirements for ATG BS demodulation.

	R4-2312065
	Ericsson
	Simulation results for ATG demodulation requirements 

	R4-2312204
	Samsung
	Proposal 1: Reusing the legacy TDD pattern for requirement in ATG scenario as “The same requirements are applicable to TDD with different UL-DL pattern”.
Proposal 2: RAN 4 only considers 70% throughput requirements for ATG PUSCH demodulation with new dedicated ATG requirement
Proposal 3: Capture ATG demodulation requirement into the same section with legacy requirement to minimize the effort of specification modification with adding the referring statement as “The following requirements in sections of 8.2.1 and 8.2.3 can be applied for BS declared to support ATG scenario”. New dedicated requirement can be added into the corresponding table in section 8.2.1
Proposal 4: For new dedicated requirement, only one feasible MCS was introduced. 
Observation 1: The achievable SNR with MCS 22 for 256QAM is close to the maximum testable SNR for OTA test if considering impairment margin
Observation 2: It is feasible to specify PUSCH requirement with 256QAM MCS 20 or 64QAM MCS 28 for new dedicated requirement for ATG scenario
Observation 3: New FRC table should be introduced for new dedicated requirement with 64QAM MCS 28
Proposal 5: PUSCH requirement with MCS 20 for 256QAM could be considered for new dedicated requirement for ATG scenario if 256QM requirement was introduced 

	R4-2313649
	Huawei, HiSilicon
	Proposal 1:Define 256QAM demodulation requirements as optional cases based on BS declaration.
Proposal 2:Consider both 70% and 30% throughput for the cases reused from the existing legacy TN requirements. Consider only 30% throughput for new incremental requirements.

	R4-2313650
	Huawei, HiSilicon
	Simulation results on NR BS ATG demodulation requirements



Open issues summary
Sub-topic 3-1 PUSCH requirements
Issue 3-1:  MCS
· Proposals
· Option 1: Capture 256QAM demodulation requirements for ATG PUSCH. Whether to test it is based on the manufactory declaration.  (Ericsson, ZTE, CMCC, HW)
· Option 1-1: For the new test case with new dedicated ATG requirement, cover 256QAM, MCS 22 in table 2 (CMCC)
· Option 2: Only consider 64QAM MCS28 and 256QAM MCS22 for ATG PUSCH demodulation requirements. (Ericsson)
· Option 3: For new dedicated requirement, only one feasible MCS was introduced. (Samsung)
· Observation from Moderator: The agreement from RAN4#107
· For the test case which reusing existing requirements, cover 16QAM, 64QAM at least
· FFS for 256QAM supporting pending on UE RF session conclusion on the supporting UL 256QAM Tx 
· For the new test case with new dedicated ATG requirement, cover 16QAM and 64QAM at least 
· FFS for 256QAM supporting pending on UE RF session conclusion on the supporting UL 256QAM Tx 
· Recommended WF
· Don’t revisit the agreement of last meeting.
· For the test case which reusing existing requirements, cover 16QAM, 64QAM and 256QAM, whether to test 256QAM based on the manufactory declaration.
· For the new dedicated ATG requirements, cover 16QAM MCS 16 (Table 1), 64QAM MCS [28] (Table 1) and 256QAM MCS [22] (Table 2), whether to test 256QAM based on the manufactory declaration.
Issue 3-2: Test metric
· Proposals
· Option 1: Only consider 70% throughput requirements for new dedicated requirements. (ZTE, CMCC, Samsung, HW)
· Option 2: For the test case which reusing existing requirements, the test metric cover SNR at 70% and 30% TP. (CMCC, HW, Ericsson)
· Recommended WF
· For the test case which reusing existing requirements, the test metric cover SNR at 70% and 30% TP.
· Only consider 70% throughput requirements for new dedicated requirements. 
Issue 3-3:  Test scope for PUSCH
· Proposals for new incremental requirements
· Option 1: Introduce following new dedicated requirements for PUSCH, which are separately for FDD and TDD cases. (CMCC)
	FDD
5 MHz 15kHz SCS
AWGN+200Hz doppler
	1T2R
	16QAM (MCS [16] in table 1)

	
	
	64QAM (MCS [28] in table 1)

	
	
	256QAM (MCS [22] in table 2)



	TDD
10MHz 30kHz SCS
AWGN+500Hz doppler
	7D1S2U
&
FFS on new TDD pattern: 30D4S6U
	1T2R
	16QAM (MCS [16] in table 1)

	
	
	
	64QAM (MCS [28] in table 1)

	
	
	
	256QAM (MCS [22] in table 2)



· Option 2:  Reuse current applicability rule “The same requirements are applicable to FDD and TDD with different UL-DL patterns” for Rel-18 ATG BS demodulation requirements. (Ericsson)
· Option 3: Reusing the legacy TDD pattern for requirement in ATG scenario as “The same requirements are applicable to TDD with different UL-DL pattern”(Samsung)
· Proposals for legacy requirements reusing
· Option 1: To consider normal PUSCH demodulation and UCI multiplexing on PUSCH as mandatory requirements. (ZTE, CMCC)
· Recommended WF
· For new incremental requirements:
· The same requirements are applicable to TDD with different UL-DL pattern
· Further discuss whether same requirements are applicable to FDD and TDD
· For legacy requirements reusing:
· Consider normal PUSCH demodulation and UCI multiplexing on PUSCH as mandatory requirements
Issue 3-4: Simulation results for PUSCH
· Observation from moderator
· The simulation results among most companies are aligned quite well
· Recommended WF
· Further check the results which not aligned.
· Further provide impairment results.


