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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 BS ATG demodulation requirements.
Discussion
Test scope
	· 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.



In last meeting, an agreement was achieved that ATG UE pre-compensation on UL frequency shift and UL timing shift is baseline assumption. After UE pre-compensation, there is only residual frequency and timing error can be observed by ATG BS. Currently the detailed frequency and timing error requirement is still under discussion in the RF and RRM session, same value for frequency error and smaller value for timing error comparing to the NTN scenario is proposed by companies. From our understanding, both long and short formats are feasible, we propose to select the same formats as NTN for ATG BS demodulation requirements, i.e. preamble format 0, 2, B4 and C2.
Select the same formats as NTN for ATG BS demodulation requirements, i.e. preamble format 0, 2, B4 and C2.
For the applicability rule, from our understanding, the ATG BS should pass the mandated cases and other optional cases defined in TS 38.104 based on manufacture declaration. Considering that there is no new BS type defined, we propose to define new incremental requirements dedicated for ATG BS, i.e. a BS supporting ATG feature should pass both the existing requirements and the new dedicated requirements for ATG based on manufacture declaration.
Define new incremental requirements dedicated for ATG BS, i.e. a BS supporting ATG feature should pass both the existing requirements and the new dedicated requirements for ATG based on manufacture declaration.
Bandwidth & SCS
	· 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 the bandwidth and SCS, minimum bandwidth for each SCS can be selected to reduce the simulation effort and ensure the test coverage as much as possible. From our understanding, there is negligible performance difference for the cases with same configurations but different bandwidth. As per current applicability rule defined in TS 38.141-1 and TS 38.141-2, all BS supporting ATG can perform same minimum bandwidth test by putting the tested PRBs centered in BS widest supported channel bandwidth.
Select minimum bandwidth for each SCS for ATG BS performance requirements definition.
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.
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, there is no TDD patterns defined in TS 38.104 but default TDD pattern or example TDD pattern is specified for BS performance requirements. However, all existing default TDD pattern or example TDD pattern 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
	· [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.



For the antenna configuration, we propose to use the 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 (2Tx is only for PUSCH requirements). We do not think 4Tx cases should be considered for ATG BS demodulation requirements.
Consider 1/2Tx and 2/4/8 Rx for 1-C/1-H; and 1/2Tx and 2Rx for 1-O (2Tx is only for PUSCH requirements) for ATG BS demodulation requirements.
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.



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 it is a bit challenge for the 256QAM. So we propose to not consider 256QAM for ATG BS demodulation requirements.
Do not consider 256QAM for ATG BS demodulation requirements.
Transform precoding
	· Option 1: Consider CP-OFDM and DFT-S-OFDM waveform for requirement definition.



Based on our discussion about the test scope, a BS supporting ATG feature should pass both the existing requirements and the new dedicated requirements for ATG based on manufacture declaration. From our understanding, we should focus on ATG feature for the testing and select only one certain typical transform precoding configuration, i.e. CP-OFDM like other WIs did. We don’t think there is necessity to cover both DFT-S-OFDM and CP-OFDM for ATG since the performance for different transform precoding configuration has been verified by the existing BS performance requirements.
Only consider CP-OFDM waveform for ATG BS performance requirements.
PUSCH configuration
	· Option 1: 
· Mapping type: type A
· Starting symbol: 0 
· Length: 14
· PUSCH aggregation factor: 1 and 2
· Other Options are not precluded



Similar as our discussion about the transform precoding, we should focus on ATG feature for the testing and PUSCH aggregation factor should not be considered for ATG BS performance requirement.
Do not consider PUSCH aggregation factor for ATG BS performance requirements.
Other parameters
	· Option 1: Reuse other parameters from NTN SAN requirements.
· Other Options are not precluded



For other parameters, same as the NTN SAN requirements can be reused.
Reuse other parameters from NTN SAN requirements.
Proposals
In this contribution, we discuss on NR BS ATG demodulation requirements. Our observations and proposals are:
1. Select the same formats as NTN for ATG BS demodulation requirements, i.e. preamble format 0, 2, B4 and C2.
Define new incremental requirements dedicated for ATG BS, i.e. a BS supporting ATG feature should pass both the existing requirements and the new dedicated requirements for ATG based on manufacture declaration.
Select minimum bandwidth for each SCS for ATG BS performance requirements definition.
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.
If new dedicated TDD pattern is considered, note should be added in the specification that this is pattern is for ATG scenario used only.
Consider 1/2Tx and 2/4/8 Rx for 1-C/1-H; and 1/2Tx and 2Rx for 1-O (2Tx is only for PUSCH requirements) for ATG BS demodulation requirements.
Do not consider 256QAM for ATG BS demodulation requirements.
Only consider CP-OFDM waveform for ATG BS performance requirements.
Do not consider PUSCH aggregation factor for ATG BS performance requirements.
Reuse other parameters from NTN SAN requirements.
Reference
[bookmark: _Ref92466078][bookmark: _Ref95377570][bookmark: _Ref126059685][bookmark: _Ref126587496]R4-2302996, WF for ATG demodulation requirements, RAN4#106, CMCC

