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1. Introduction
In last meeting, the discussion for ATG demodulation requirements had been initiated, some general issues were discussed with high priority, including channel model, UE assumption and so on [1]. Since a tentative agreement has been approved for UE pre-compensation assumption, and channel model has converged to two options, the following BS demodulation requirements can be further discussed. In this contribution, we provide our views on test scope and test setup.
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Hlk70326378]Test scope
Issue 3-1-1: Test scope
Agreement:
· PUSCH/PUCCH/PRACH
· Option 1: New dedicated requirements required 
· Option 2: Existing requirements can be applied for ATG BS 
· For PRACH format: FFS only long preamble format can be considered or both long and short format need to be considered.
For uplink, PUSCH demodulation, PUCCH demodulation and PRACH detection requirements should be taken into consideration. By comparing the test setup configuration and simulation results (if have) with the legacy requirements, RAN4 further decides whether to define new test cases or reuse existing requirements for ATG case by case.
Proposal 1: Investigate PUSCH demodulation, PUCCH demodulation and PRACH detection requirements for R18 ATG by following steps:
· Discuss the test setup respectively
· Comparing the test setup and simulation results (if have) with legacy requirements
· Decide whether to define new test cases or reuse existing requirements for ATG case by case.
For PRACH format, RAN4 has agreed to take ATG UE pre-compensation on UL frequency shift and UL timing shift for ATG demodulation as baseline. Therefore, both long formats and short formats can be used for ATG. To cover the test coverage, we propose to consider format 0, A2, B4 and C2 as FR1 HST. 
Proposal 2: For ATG PRACH format, consider both long and short formats for ATG. Format 0, A2, B4 and C2 can be the starting point.
3. General parameters
Issue 3-1-2: Bandwidth & SCS
Agreement:
· Apply 15kHz SCS for FDD, 30kHz SCS for TDD.
FFS channel bandwidth:
· For FDD 15kHz, consider all or part of following bandwidths:
· 5MHz, 20MHz and 40MHz
· For TDD 30kHz, consider all or part of following bandwidths:
· 10MHz, 40MHz, 60MHz and 100MHz
For channel bandwidth, we think all bandwidths above should be taken into consideration, since the tests are based on the base station manufacture declaration about which bandwidths are supported. For FDD bandwidths, consider 5MHz, 20MHz and 40MHz, for TDD bandwidths, consider 10MHz, 40MHz, 60MHz and 100MHz.
Proposal 3: For FDD 15kHz bandwidths, consider 5MHz, 20MHz and 40MHz, for TDD 30kHz bandwidths, consider 10MHz, 40MHz, 60MHz and 100MHz
Issue 3-1-4: Antenna Configuration
· [bookmark: _Hlk128666954]Option 1: 1x2, 1x4, 1x8, 2x2, 2x4, and 2x8. 
· Option 2: Use same antenna configurations and manufacture declarations as TN BS for ATG demodulation requirements, e.g., 1/2/4Tx and 2/4/8 Rx for 1-C/1-H; and 1/2Tx and 2Rx for 1-O.
Same antenna configurations and manufacture declarations as TN BS can be used for ATG demodulation requirements. For BS type 1-C and 1-H, consider 1/2Tx and 2/4/8Rx. For BS type 1-O, consider 1/2Tx and 2Rx.
Proposal 4: Use same antenna configurations and manufacture declarations as TN BS for ATG demodulation requirements, e.g., 1/2Tx and 2/4/8 Rx for 1-C/1-H; and 1/2Tx and 2Rx for 1-O.
4. PUSCH parameters
Issue 3-1-3: 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. 
The HARQ processing in demodulation requirements are highly related to TDD pattern, and will further interferer the demodulation performance. Therefore, the TDD pattern impaction should be considered.
Observation 1: The TDD pattern impacts on HARQ processing procedure, and will further impact the demodulation performance.
For ATG scenario. the distance between CPE and ATG BS may achieve 250km, a large guard period should be configured to prevent interference from DL to UL, the GP length should at least cover 2*propagation delay ≈ 1.7ms. Besides, in ATG network, the demand of downlink throughput is much more than uplink throughput. Therefore, we propose to define a new TDD pattern 30D4S6U, which is applied for ATG BS only.
Applying the new TDD pattern in ATG test cases can also verify that the Base station could support this new TDD pattern, which is different from common TDD pattern in TN network.
Proposal 5: Define a new TDD pattern 30D4S6U which only applied for ATG scenario.
Issue 3-1-5: Rank and MCS
· Option 1: for rank, both rank1 and rank2; for MCS, 16QAM, 64QAM and 256QAM.
· Option 2: 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 3: More robust MCS scheme than HST UE can be considered for PDSCH/PUSCH performance requirements.
For RANK, we propose to simulate both RANK 1 and RANK 2. 
For MCS, we propose to take 16QAM, 64QAM as simulation assumption in current stage, and add 256QAM if RF session agrees to define UE 256QAM transmit intermodulation requirements.  
Further selection of rank and MCS can be done according to SNR in simulation results.
Proposal 6: For rank, cover both rank 1 and rank 2 in simulation, and do the further selection according to simulation results.
Proposal 7: For MCS, first consider 16QAM, 64QAM in simulation, and add 256QAM if RF session agrees to define UE 256QAM transmit intermodulation requirements. Further selection can be done based on simulation results. 
Issue 3-1-6: Transform precoding
Option 1: Consider CP-OFDM and DFT-S-OFDM waveform for requirement definition 
Considering large coverage demand and UL channel capacity demand in ATG, both Transform precoding disabled and enabled can be considered in simulation.
Proposal 8: Consider CP-OFDM and DFT-S-OFDM waveform for requirement definition.
PUSCH configuration
Proposal 9: If PUSCH demodulation requirements should be defined, we propose following parameters for PUSCH configuration:
· Mapping type: type A
· Starting symbol: 0 
· Length: 14
· PUSCH aggregation factor: 1 and 2
DMRS configuration
Although UE UL frequency pre-compensation is supported, there are still about 200Hz residual frequency error for FDD and 500Hz residual frequency error for TDD. For simulation, we propose to configure 1 front loaded DMRS for FDD, 1 front loaded DMRS and 1 front loaded DMRS + 1 additional DMRS for TDD.
Proposal 10: Evaluate 1 front loaded DMRS for FDD test cases, 1 front loaded DMRS and 1 front loaded DMRS + 1 additional DMRS for TDD test cases.
Other parameters
For other parameters, we propose to reuse the configuration of FR1 High speed train.
	Parameter
	Value

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	Test metric
	70% maximum throughput


Proposal 11: Reuse the configuration of FR1 High speed train for the following parameters:
	Parameter
	Value

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	Test metric
	70% maximum throughput


Issue 3-1-9: Applicability rule
· Option 1: Current applicability rule can be reused, i.e. all BS supporting ATG can perform same minimum bandwidth test by putting the tested PRBs centered in BS widest supported channel bandwidth.
We are fine to reuse the current applicability rule as following:
	Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.


Proposal 12: For the tests of different channel bandwidths, current applicability rule can be reused.
5. Conclusion
Based on the discussion above, the following and proposals are concluded. 
Proposal 1: Investigate PUSCH demodulation, PUCCH demodulation and PRACH detection requirements for R18 ATG by following steps:
· Discuss the test setup respectively
· Comparing the test setup and simulation results (if have) with legacy requirements
· Decide whether to define new test cases or reuse existing requirements for ATG case by case.
Proposal 2: For ATG PRACH format, consider both long and short formats for ATG. Format 0, A2, B4 and C2 can be the starting point.
Proposal 3: For FDD 15kHz bandwidths, consider 5MHz, 20MHz and 40MHz, for TDD 30kHz bandwidths, consider 10MHz, 40MHz, 60MHz and 100MHz
Proposal 4: Use same antenna configurations and manufacture declarations as TN BS for ATG demodulation requirements, e.g., 1/2Tx and 2/4/8 Rx for 1-C/1-H; and 1/2Tx and 2Rx for 1-O.
Observation 1: The TDD pattern impacts on HARQ processing procedure, and will further impact the demodulation performance.
Proposal 5: Define a new TDD pattern 30D4S6U which only applied for ATG scenario.
Proposal 5: Define a new TDD pattern 30D4S6U which only applied for ATG scenario.
Proposal 6: For rank, cover both rank 1 and rank 2 in simulation, and do the further selection according to simulation results.
Proposal 7: For MCS, first consider 16QAM, 64QAM in simulation, and add 256QAM if RF session agrees to define UE 256QAM transmit intermodulation requirements. Further selection can be done based on simulation results.
Proposal 8: Consider CP-OFDM and DFT-S-OFDM waveform for requirement definition.
Proposal 9: If PUSCH demodulation requirements should be defined, we propose following parameters for PUSCH configuration:
· Mapping type: type A
· Starting symbol: 0 
· Length: 14
· PUSCH aggregation factor: 1 and 2
Proposal 10: Evaluate 1 front loaded DMRS for FDD test cases, 1 front loaded DMRS and 1 front loaded DMRS + 1 additional DMRS for TDD test cases.
Proposal 11: Reuse the configuration of FR1 High speed train for the following parameters:
	Parameter
	Value

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	Test metric
	70% maximum throughput


Proposal 12: For the tests of different channel bandwidths, current applicability rule can be reused.
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