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1. Introduction
In last meeting, RAN4 has agreed to at least cover AWGN channel model for both DL and UL demodulation requirements, and some test parameters have been agreed. We list the agreements for information.
	Issue 1-1: Scenario
Agreement:
· Focus on ATG deployment scenario which aligned with co-existence session, other scenarios (e.g., the scenario with large Doppler jumping in an ATG cell) can be considered in the future enhancement when needed.
Issue 1-2: UE assumption
Tentative agreements:
· Take ATG UE pre-compensation on UL frequency shift and UL timing shift for ATG demodulation as baseline. 
· Take ATG UE pre-compensation on DL frequency shift for ATG demodulation as baseline.
Issue 1-3-1: Channel model
Agreement:
· At least single path AWGN channel with doppler
Issue 1-3-2: Doppler shift assumption:
Agreement from GTW:
· Align with RF session agreement on frequency error requirements with below values as starting point
· For FDD channel model, set Doppler as [220Hz]
· For TDD channel model, set Doppler as [400/500Hz]. 
FFS:
· For FDD channel model, 
· Option 1: set Doppler as 220Hz
· Option 2: Set Doppler as 200Hz for UL, 220Hz for DL 
· For TDD channel model:
· Option 1: set Doppler as 400Hz. 
· Option 2: set Doppler as 500Hz 
Issue 3-8: DMRS
Agreement:
· Cover DMRS 1+1 for both TDD and FDD
Issue 3-9: PUSCH aggregation factor 
Agreements:
· Do not consider PUSCH aggregation factor for ATG BS performance requirements.
Issue 3-11: Applicability rule
Agreement:
· Reuse the applicability rule for the tests of different channel bandwidth


In this contribution, we further provide our views on test scope and test setup.
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Hlk70326378]PUSCH requirements
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 
For channel bandwidth, our first priority is taking all bandwidths into consideration, since the tests are based on the base station manufacture declaration about which bandwidths are supported. However, based on our observation on simulation results, the demod performance with difference bandwidth are quite similar. Thus, we are fine to only consider one minimum bandwidth and one typical bandwidth in ATG scenario. For FDD bandwidths, consider 5MHz and 20MHz, for TDD bandwidths, consider 10MHz and 100MHz.
Proposal 1: For FDD 15kHz bandwidths, consider 5MHz and 20MHz, for TDD 30kHz bandwidths, consider 10MHz and 100MHz
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 Patten 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.
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.
Although the same requirements are applicable to FDD and TDD with different UL-DL pattern, we still propose to add test cases for this new TDD pattern, since 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 2: Define a new TDD pattern 30D4S6U which only applied for ATG scenario.
The feasibility of supporting this new TDD pattern is discussed in last meeting, in our perspective, the feature ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ introduced in R17 NTN could be reused for R18 ATG. In fact, the features were designed for ATG, without applying to ATG bands due to no ATG bands at that time. We propose to send a LS to RAN1, to introduce such UE feature in R18 ATG. The draft LS is prepared in our series contribution R4-2307594.
Proposal 3: The feasibility of new TDD pattern could be confirmed after RAN1 introducing the R17 NTN feature ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ in R18 ATG.
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. 
Based on our simulation results [2], the SNR performance are quite similar under 1Tx and 2Tx. Therefore, we are fine to only consider 1Tx. However, due to the diversity gain at the receiving end, the SNR performance will be better with more Rx antennas, 2Rx, 4Rx and 8Rx should be all covered.
Proposal 4: 1T and 2/4/8 Rx for 1-C/1-H; and 1T2R for 1-O.
Issue 3-5: Rank and MCS 
Agreements:
· For rank, cover rank 1
· For MCS, cover 16QAM and 64QAM, further discuss whether to cover 256QAM after UE 256QAM transmit intermodulation requirements is concluded.
We do the simulation for MCS10 (16QAM, R=658/1024), MCS13 (64QAM, R=567/1024) and MCS20 (256QAM, R=682.5/1024). All the SNRs at 70% TP are in the testable range. Therefore, we propose to also cover 256QAM after UE 256QAM transmit intermodulation requirements is concluded.
Proposal 5: Cover 256QAM after UE 256QAM transmit intermodulation requirements is concluded.
Proposal 6: For MCS, use MCS10, MCS13 and MCS20 (if 256QAM is introduced).
Issue 3-6: Transform precoding 
· Option 1: Only consider CP-OFDM. 
· Option 2: Consider CP-OFDM and DFT-S-OFDM waveform
After we check the link budget, we are ok to only consider CP-OFDM waveform.
Proposal 7: Only consider CP-OFDM.
Issue 3-7: Test metric 
· Option 1: Consider 70% and 30% throughput requirements for ATG PUSCH demodulation. 
· Option 2: 70% throughput requirements 
With AWGN channel, the SNR for 70% and 30% TP are very close. 70% TP is enough for demodulation performance verification.
Proposal 8: Use 70% throughput as test metric.
Issue 3-10: Other parameters
· Option 1: 
	parameters
	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
	[Issue 3-8]

	
	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


· Option 2: FFS 
We think Option 1 can be agreed with update the agreement for DMRS configuration and wait the agreement for transform precoding.
Proposal 9: For other parameters, use the table below:
	parameters
	Value

	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
	pos 1

	
	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


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 the test scope of PUSCH, we propose to define new requirements. On one hand, the channel model is different, although the processing of AWGN+Doppler channel model is easier to BS, the SNR at 70%TP will be decreased correspondingly. On the other hand, the new TDD pattern should be verified by new test cases.
Proposal 10: Define new dedicated ATG requirements for PUSCH.
3. PUCCH requirements
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 PUCCH, since there is no legacy PUCCH requirements with AWGN+Doppler channel model, we prefer to also define new PUCCH requirements which only applicable ATG UE.
Proposal 11: For PUCCH, define new requirements with AWGN+Doppler channel model.
4. PRACH requirements
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.
First of all, 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. 
Proposal 12: Both long formats and short formats can be used for ATG.
Considering the requirements are not relevant to TDD pattern, new PRACH format is introduced, and the doppler handling capability will be verified by PUSCH and PUCCH requirements, we are fine to reuse the existing requirements for ATG BS, or introduce new requirements with AWGN+Doppler channel.
Proposal 13: For PRACH, if new requirements will be defined for PUSCH and PUCCH, then either define new requirements with AWGN+Doppler channel or reuse new existing requirements is fine for us.
5. Conclusion
Based on the discussion above, the following proposals are concluded. 
Proposal 1: For FDD 15kHz bandwidths, consider 5MHz and 40MHz, for TDD 30kHz bandwidths, consider 10MHz and 100MHz
Proposal 2: Define a new TDD pattern 30D4S6U which only applied for ATG scenario.
Proposal 3: The feasibility of new TDD pattern could be confirmed after RAN1 introducing the R17 NTN feature ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ in R18 ATG.
Proposal 4: 1T and 2/4/8 Rx for 1-C/1-H; and 1T2R for 1-O.
Proposal 5: Cover 256QAM after UE 256QAM transmit intermodulation requirements is concluded.
Proposal 6: For MCS, use MCS10, MCS13 and MCS20 (if 256QAM is introduced).
Proposal 7: Only consider CP-OFDM.
Proposal 8: Use 70% throughput as test metric.
Proposal 9: For other parameters, use the table below:
	parameters
	Value

	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
	pos 1

	
	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: Define new dedicated ATG requirements for PUSCH.
Proposal 11: For PUCCH, define new requirements with AWGN+Doppler channel model.
Proposal 12: Both long formats and short formats can be used for ATG.
Proposal 13: For PRACH, if new requirements will be defined for PUSCH, then either define new requirements with AWGN+Doppler channel or reuse new existing requirements is fine for us.
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