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[bookmark: OLE_LINK25]1 Introduction
In RAN#96e meeting[1], the revised work item on Air-to-ground network for NR was approved as one of Rel-18 RAN4 package. 
During the last RAN4 meeting, some conclusions has been reached for ATG DL demodulation which are listed below[2].
	Issue 2-2-1:Test scope
Agreement:
· Define PDSCH demodulation requirements for ATG UE.
· FFS on PDCCH and CSI reporting
Issue 2-2-4: 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. 
Issue 2-2-5: Antenna Configuration
· Option 1: Use antenna configuration 2x2/2x4 for FDD and 2x4 only for TDD. 
· Option 2: use 2Tx as baseline, and cover 2Rx and 4Rx.
· Option 3: Use same antenna configurations as legacy UE for ATG demodulation requirements, e.g., 1/2 Tx and 1/2/4 Rx for 1-C.
Issue 2-2-6: MCS&Rank
· Option 1: 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 2: for rank, both rank 1 and rank 2; for MCS, 16QAM, 64QAM and 256QAM
· Option 3: More robust MCS scheme than HST UE can be considered for PDSCH/PUSCH performance requirements.
Issue 2-2-7: DMRS
· Option 1: 1 front loaded DMRS
· Option 2: 1 front loaded DMRS + 1 additional DMRS
Issue 2-3-2: alternatives to evaluate the Doppler shift tracking ability
· Option 1: To consider the following alternatives to evaluate the Doppler shift tracking ability of a receiver, interested companies could bring analysis:
· Alternative 1: Evaluate a period during which the airplane experiences a large Doppler shift.
· Alternative 2: Evaluate a period during which the airplane experiences large Doppler changes.
· Alternative 3: The combination of the above two situations. 


This contribution shares some views about simulation assumptions for ATG DL demodulation. 
2	Discussion
[bookmark: OLE_LINK6][bookmark: OLE_LINK41][bookmark: OLE_LINK23][bookmark: OLE_LINK66]With regard to Test scope for ATG DL demodulation, PDSCH was reached for demodulation requirements for ATG UE. PDCCH and CSI are still FFS. 
The test scope is related to the propagation environment used for the evaluation. If the single tap AWGN channel is used for demodulation evaluation, the number of test cases for PDSCH need to be limited. Considering the relative simple propagation environment the PDCCH performance can be guaranteed due to the robust design for PDCCH. If single tap AWGN is adopted, we notice that the current TS 38.101-4 does not specifies PDCCH requirements for AWGN channel model. Therefore PDCCH requirements may need to be defined. And for CSI reporting, some requirements have been defined for AWGN, the strong motivation for evaluation is not observed if single tap AWGN is used for evaluation.
Observation 1. There is no PDSCH and PDCCH requirement defined for AWGN channel model in TS 38.101-4.
Proposal 1. To consider PDSCH and PDCCH for ATG DL demodulation requirements if single tap AWGN channel is used for demodulation evaluation.
With regard to TDD pattern, it was pointed out that the demodulation requirement is not so relevant to the TDD pattern since the test metric is 70% of max TP. On the other hand, actual deployment and traffic characteristics should also be considered. Therefore a new TDD pattern that reflects actual deployment is more preferred.
Proposal 2. A new TDD pattern (e.g. 30D4S6U, S=14G) that reflects actual deployment is more preferred .
With regard to MCS and rank, the MCS corresponding to 16QAM, 64QAM and 256QAM can be considered with rank 1.
With regard to DMRS configuration, the DMRS density in time domain is relevant to the Doppler shift. The figure below shows the Doppler shift trajectory . 
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Figure 1-1. Doppler shift experienced by an airplane for option 1
Form figure 1-1 we can find that the absolute value of Doppler shift is above 2000Hz, so 1+1 DMRS is preferred to  enable DMRS to perform residual frequency offset estimation after SSB and/or TRS.
Proposal 3. 1 front loaded DMRS + 1 additional DMRS is preferred.
[bookmark: OLE_LINK11][bookmark: OLE_LINK28]With regard to the evaluation for Doppler shift tracking a whole domain covered by a ATG BS, it was pointed out that the whole domain covered by a ATG BS corresponding to 6*10^5 TTI which incurs huge evaluation effort. There is no need to evaluate the whole period, and a period with large Doppler shift changes can be selected for performance evaluation.
Proposal 4. To consider alternative 2 which selects a period with large Doppler shift change for evaluation .
With regard to Antenna Configuration, the following was agreed in Main session[3].
	Agreement: 
· not to mandate 4Rx for ATG UE in ATG bands



Since 4Rx is not mandatory, 2Tx 2Rx antenna configuration can be considered as baseline and 2Tx 4Rx can be considered as optional antenna configuration.
Proposal 5. To consider 2Tx 2Rx antenna configuration as baseline .

3 Conclusion
In this contribution, we give some conclusions for ATG UE demodulation . 
The conclusions are:
Observation 1. There is no PDSCH and PDCCH requirement defined for AWGN channel model in TS 38.101-4.
[bookmark: _GoBack]Proposal 1. To consider PDSCH and PDCCH for ATG DL demodulation requirements if single tap AWGN channel is used for demodulation evaluation.
Proposal 2. A new TDD pattern that reflects actual deployment is more preferred .
Proposal 3. 1 front loaded DMRS + 1 additional DMRS is preferred.
Proposal 4. To consider alternative 2 which selects a period with large Doppler shift change for evaluation .
Proposal 5. To consider 2Tx 2Rx antenna configuration as baseline .
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