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1 Introduction
In RAN#95e meeting, the work item [RP-221369] 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 UL demodulation. which are listed below[1].We want to share some views on ATG BS demodulation performance requirements.
2 Discussion
2.1 Test scope
	Issue 3-1: Test scope
· FFS For PUSCH and PUCCH
· Option 1: 
· PUSCH
· Normal PUSCH with CP-OFDM with down selection
· UCI multiplexed on PUSCH
· PUSCH for 2-step RA type
· PUCCH
· DTX to ACK probability
· Normal PUCCH format 0/1/2/3/4
· Option 2: Define new dedicated requirements for PUSCH/PUCCH for AGWN channel model 
· Option 3: 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. 
· FFS For PRACH
· Option 1: 
· False alarm probability
· Normal mode PRACH detection 
· Reuse legacy TN BS PRACH format 0, A1/A2/A3/B4/C0/C2 demodulation requirements for ATG BS PRACH.
· Option 2:
· Consider both long and short formats for ATG. Format 0, A2, B4 and C2 can be the starting point.
· Option 3: Only consider long format 0 for PRACH. 
· Option 4: 
· 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 the same formats as NTN for ATG BS demodulation requirements, i.e. preamble format 0, 2, B4 and C2. 
· Option 5: Existing requirement with format 0 with 625Hz doppler frequency can be applied for ATG scenario


For PUSCH/PUCCH, considering the channel model is AWGN, because the current TS 38.104 don’t specify PUSCH/PUCCH requirement for AWGN. Since we need to clarify the SNR value for ATG scenario. And for PUSCH 2-step RA type, based on our understanding, there is no clear conclusion in RRM session. Maybe we can wait for RRM session conclusion, and then we can discuss it. What’s more, based on our understanding, 2-step RA is not suitable for high speed scenario. HST also does not define requirements for 2-step RA.
And for PRACH, all formats could be feasible for ATG scenario. Considering channel mode is AWGN+0.1ppm which Doppler frequency is 200Hz for FDD and 500Hz for TDD. Since TS 38.104 defined PRACH requirements with format 0 with 625Hz in HST scenario. We think this requirements can be applied for ATG scenario.
Proposal 1: To define new dedicated requirements for PUSCH/PUCCH in AWGN channel model. 
Proposal 2: For PUSCH 2-step RA type, to consider waiting for RRM session.
Proposal 3: Reuse existing requirement with format 0 with 625Hz Doppler frequency .
2.2 Bandwidth & SCS
	Issue 3-2: Bandwidth & SCS 
· For FDD 15kHz
· Option 1: 5MHz, 20MHz and 40MHz
· Option 2: 20MHz
· Option 3: 5MHz
· For TDD 30kHz
· Option 1: 10MHz, 40MHz, 60MHz and 100MHz
· Option 2: 100MHz 
· Option 3: 10MHz 


With regard to the bandwidth selection, different options are to be discussed. We did a simulation for different bandwidth in [2]. From our simulation results, we can find that the target SNR value for different bandwidths are very close. Since we prefer considering only one requirement for FDD/TDD. On the other hand, considering that ATG scenario only support symmetric bands, there is no asymmetric bands, Since we can keep alignment with UE demodulation part which support 10MHz for FDD and 40MHz or 100MHz for TDD band. 
Proposal 4. To consider defining only one requirement for FDD/TDD bandwidth.
Proposal 5. To consider 20MHz for FDD band and 100MHz for TDD band.
2.3  TDD pattern
	Issue 3-3: TDD pattern
· Option 1: Reusing legacy TDD pattern 
· Option 2: Define a new TDD pattern 30D4S6U which only applied for ATG scenario. 
· Option 3: The requirement of TDD with existing Pattern can be applied for TDD with different UL-DL pattern in ATG scenario. FFS on introducing a new TDD pattern only applied for ATG scenario. 
· Option 4: If new dedicated TDD pattern is considered, note should be added in the specification that this is pattern is for ATG scenario used only. 


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 6. To consider a new TDD pattern( e.g. 30D4S6U, S=14G) for ATG scenario.
2.4  Antenna Configuration
	Issue 3-4: Antenna Configuration
· 1T2R
· FFS:
· Option 1: 1/2Tx and 2/4/8 Rx for 1-C/1-H; and 1/2Tx and 2Rx for 1-O. 
· Option 2: 1/2Tx and 2/4 Rx for 1-C/1-H; and 1/2Tx and 2Rx for 1-O. 




Firstly, considering the volume size of CPE and other avionics equipment, we think CPE could support 2Tx transmission. And for 4Rx/8Rx, we can obtain the antenna gain due to the increase in the number of receiving antennas.

Proposal 7. To consider 8Rx for BS 1-C/1-H.

2.5 Transform precoding
	Issue 3-6: Transform precoding 
· Option 1: Only consider CP-OFDM. 
· Option 2: Consider CP-OFDM and DFT-S-OFDM waveform



According to our observation, DFT-S-OFDM has a better performance in medium and larger coverage. Moreover, DFT-S-OFDM has a low PAPR, and the output power will be high. Since DFT-S-OFDM is more suitable for ATG scenario.

Proposal 8. To consider CP-OFDM and DFT-S-OFDM waveform for requirement definition.

	Issue 3-7: Test metric 
· Option 1: Consider 70% and 30% throughput requirements for ATG PUSCH demodulation. 
· Option 2: 70% throughput requirements 


For ATG scenario, the channel model is AWGN+Doppler, the SNR can be low. Since this is no need to consider 30% throughput requirements.
Proposal 9. Only consider 70% throughput requirements for ATG scenario.

Issue 3-10: Other parameters
In previous meeting, we made a agreement for DMRS configuration.
	Agreement:
· Cover DMRS 1+1 for both TDD and FDD


And for additional DM-RS position, pos1 can be considered.
	Parameter
	Value

	Transform precoding
	[Issue 3-6]

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled



Proposal 10. To consider pos1 for additional DM-RS position.

3 Conclusion
In this contribution, we give some discussions on BS demodulation performance requirements for ATG , The conclusions are:
Proposal 1: To define new dedicated requirements for PUSCH/PUCCH in AWGN channel model. 
Proposal 2: For PUSCH 2-step RA type, to consider waiting for RRM session.
Proposal 3: Reuse existing requirement with format 0 with 625Hz Doppler frequency .
Proposal 4. To consider defining only one requirement for FDD/TDD bandwidth.
Proposal 5. To consider 20MHz for FDD band and 100MHz for TDD band.
Proposal 6. To consider a new TDD pattern( e.g. 30D4S6U, S=14G) for ATG scenario.
Proposal 7. To consider 8Rx for BS 1-C/1-H.
Proposal 8. To consider CP-OFDM and DFT-S-OFDM waveform for requirement definition.
Proposal 9. Only consider 70% throughput requirements for ATG scenario.
Proposal 10. To consider pos1 for additional DM-RS position.
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