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Introduction
This email discussion focuses on demodulation requirements for Rel-18 NR ATG, including agenda 9.13.5, 9.13.5.1 – 9.13.5.3. It is the first meeting of ATG demod perf, companies are encouraged to focus on the general issues, which may have impact on test scope, parameter config and so on. 
Topic #1: General
Topic#1 including the Tdocs in agenda 9.13.4.1, and some proposals from 9.13.5.2 and 9.13.5.3. This topic will discuss the general assumption and other general aspects which are applicable for whole demodulation performance requirements. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300498
	Intel Corporation
	Observation:   Large Doppler shifts up to several kilohertz can occur for ATG communication link.
Proposal 1:	Reuse the deployment scenario and system parameters agreed in ATGN-TN coexistence study as baseline, e.g., duplex mode, channel bandwidth and SCS, for demodulation performance study unless different values can be justified.
Proposal 2:	Define the channel model for ATG communication link by considering single-tap no-fading channel as a possible starting point.
Proposal 3:	Define the scheme, e.g., UE implementation only or gNB-assisted, to mitigate the large Doppler shift for ATG communication.

	R4-2301031
	Ericsson
	Proposal 1: Consider following deployment scenario for Rel-18 ATG demodulation discussion: 
· One ATG UE only served by one TRP from ATG BS at the same time. 
· ATG BS is 30m high and its beam direction is fixed and pointing to the horizon. The vertical HPBW is α and its lower boundary is parallel to the horizon. 
· ATG UE moving toward to ATG BS with the elevation angle from 0o to α at the speed 1200km/h. The corresponding maximum distance between UE and BS could be 200km ~300km. 
Observation 1: The maximum Doppler shift at 5GHz could reach to 5.5kHz for DL and 11kHz for UL. 
Observation 2: Doppler pre-compensation function is considered as baseline capability of ATG UE in RF and RRM discussion.
Observation 3: Timing pre-compensation is agreed as ATG UE capability. 
Observation 4: It would lead to UL demodulation problems if ATG UE won’t support pre-compensation on frequency shift.   
Observation 5: The DL and UL throughput won’t be impacted too much by high Doppler shift if UE pre-compensation on frequency shift is supported.
Observation 6: The UL timing pre-compensation is necessary for ATG demodulation. 
Proposal 4: Consider ATG UE pre-compensation on frequency shift and timing for ATG DL and UL demodulation discussion.   
Observation 7: The propagation channel for ATG UL/DL is quite close to AWGN regarding very strong LOS path and almost zero delay spread and Doppler spread. 
Proposal 5: Use AWGN + Doppler shift as channel model for ATG demodulation requirements, and the value of Doppler shift depends on the agreement of ATG UE capability on pre-compensation on frequency error.  

	R4-2302198
	Huawei, HiSilicon
	Observation 1: From demodulation point of view, there it is no difference for different CPE position, i.e. when CPE is above the sea or above the ground.
Proposal 1: Do not define detailed HST-like channel model but reuse the channel model from NTN directly without any modification to reduce the simulation effort.

	R4-2300783
	CMCC
	Observation 1: The maximum doppler in ATG scenario is about ±1.11ppm. 
· For Doppler frequency shift in FDD 2GHz, ±2.22kHz for DL and ±4.44kHz for UL.
· For Doppler frequency shift in TDD 4GHz, ±4.44kHz for DL and ±8.88kHz for UL.
Observation 2: The legacy solution is sufficient for frequency offset tracking. 
· For DL, use SSB+TRS solution.
· For UL, guarantee that the gap between adjacent frequency tracking RS could be 1 symbol.
Observation 3: UE transmit/receive frequency pre-compensation solution can be applied provided that UE could acquire its location, speed and BS’s location.
· UE could acquire its location by GNSS, and acquire BS’s location by PVT information
· how doss UE acquire its speed and the accuracy is unclear
Proposal 5: Further discuss following two frequency tracking/compensation method and corresponding channel model:
· Alt 1: 
· Use legacy frequency offset tracking solution with proper RS configuration
· Define a new channel model which similar to HST single-tap, the maximum doppler value depends on carrier frequency and maximum UE speed.
· Alt 2:
· Use UE transmit/receive frequency pre-compensation
· If frequency offset can be perfectly compensated by UE, then use the AWGN as channel model 
· If there is still residual frequency offset after frequency pre-compensation, then define a new channel model, which is like AWGN with relatively low doppler. The doppler value depends on residual frequency offset after pre-compensation

	R4-2301198
	ZTE Corporation
	Proposal 3. To consider static channel or NTN channel model or modified NTN channel model for ATG demodulation requirement evaluation.

	R4-2301052
	ZTE Corporation
	Observation 1. CPE could perform precompensation for Doppler shift.
Proposal 1. Proposal to consider 0.1 ppm for uplink transmission.

	R4-2302607
	Samsung
	Proposal 3: NTN-TDLC channel model can be used for requirement definition as starting point, FFS channel modeling of ATG is needed, FFS on a simplified channel model can be used, such as single path.
Proposal 4: NTN solution for UE Doppler/Delay Pre-compensation can be considered for BS demodulation requirement assumption in ATG scenario.



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 Scenario
Open issues and candidate options before f2f meeting:
Issue 1-1-1: Scenario
· Proposals
· Option 1 (Ericsson): Consider following deployment scenario for Rel-18 ATG demodulation discussion: 
· One ATG UE only served by one TRP from ATG BS at the same time. 
· ATG BS is 30m high and its beam direction is fixed and pointing to the horizon. The vertical HPBW is α and its lower boundary is parallel to the horizon. 
· ATG UE moving toward to ATG BS with the elevation angle from 0o to α at the speed 1200km/h. The corresponding maximum distance between UE and BS could be 200km ~300km. 
· [image: ]
· Option 2 (ZTE): For the perspective of demodulation, it is necessary to consider the both scenarios. 
· [image: ]
· Figure 2-1(a). Scenario of ATG of TN deployment
· [image: ]
· Figure 2-1(b). Scenario of ATG of ATG deployment
· Option 3 (Intel): Reuse the deployment scenario and system parameters agreed in ATGN-TN coexistence study as baseline
· Recommended WF
· Option 1 and option 3 are almost the same. Option 2 proposes a different scenario of ATG deployment, i.e. Figure 2-1 (a)
· More discussion is needed.

Issue 1-1-2: UE assumption
· Proposals
· Option 1: Consider ATG UE pre-compensation on frequency shift and timing for ATG DL and UL demodulation discussion (Ericsson)
· Option 2: Discuss whether UE will use frequency pre-compensation, and if yes, whether frequency shift can be perfectly compensated by UE.  (CMCC)
· Option 3: Define the scheme, e.g., UE implementation only or gNB-assisted, to mitigate the large Doppler shift for ATG communication. (Intel)
· Option 4: NTN solution for UE Doppler/Delay Pre-compensation can be considered for BS demodulation requirement assumption in ATG scenario. (Samsung, ZTE)
· Recommended WF
· Take ATG UE pre-compensation on frequency shift for ATG DL and UL demodulation as baseline. 
· Regarding whether and how ATG UE supports UL timing pre-compensation, wait the conclusion from RRM session

Issue 1-1-3: Channel model
· Proposals
· Option 1: To consider AWGN or NTN channel model or modified NTN channel model for ATG demodulation requirement evaluation.(ZTE)
· Option 2: If use legacy frequency offset tracking solution, then define a new channel model which similar to HST single-tap, the maximum doppler value depends on carrier frequency and maximum UE speed.(CMCC)
· Option 3:  If frequency offset can be perfectly compensated by UE, then use the AWGN as channel model. If there is still residual frequency offset after frequency pre-compensation, then define a new channel model, which is like AWGN with relatively low doppler. The doppler value depends on residual frequency offset after pre-compensation. (CMCC, Ericsson)
· Option 4: Do not define detailed HST-like channel model but reuse the channel model from NTN directly without any modification to reduce the simulation effort. (Huawei)
· Option 5:	Define the channel model for ATG communication link by considering single-tap no-fading channel as a possible starting point.(Intel)
· Option 6: NTN-TDLC channel model can be used for requirement definition as starting point, FFS channel modeling of ATG is needed, FFS on a simplified channel model can be used, such as single path. (Samsung)
· Option 7: Proposal to consider 0.1 ppm frequency shift for uplink transmission. (ZTE)
· Recommended WF
· Depends on issue 1-1-1 and Issue 1-1-2. TBA

Topic #2: UE demodulation
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300783
	CMCC
	Proposal 1: Investigate PDSCH, PDCCH and CSI reporting requirements for R18 ATG.
Proposal 2: For network scenario, cover FDD 15kHz and TDD 30kHz.
Proposal 3: For channel bandwidth, cover 5MHz, 20MHz and 40MHz for FDD, 40MHz, 60MHz and 100MHz for TDD.
Proposal 4: Define a new TDD pattern 30D4S6U which only applied for ATG scenario.
Proposal 6: Use MMSE-IRC as the baseline receiver for R18 ATG.
Proposal 7: For antenna configuration, use 2Tx as baseline, and cover 2Rx and 4Rx.
Proposal 8: For rank, cover both rank 1 and rank 2 in simulation.
Proposal 9: For MCS, consider 16QAM, 64QAM and 256QAM in simulation.
Proposal 10: Discuss HARQ related issues after TDD pattern achieve the agreement.
Proposal 11: If UE perform the frequency offset tracking as legacy, additional 2 DMRS should be configured. If UE perform UE transmit/receive frequency pre-compensation, then 1 additional DMRS or no additional DMRS may also ok.
Proposal 12: Reuse legacy test metric which is 70% of max TP

	R4-2300498
	Intel Corporation
	Proposal 1:	Reuse the deployment scenario and system parameters agreed in ATGN-TN coexistence study as baseline, e.g., duplex mode, channel bandwidth and SCS, for demodulation performance study unless different values can be justified.
Proposal 4:	Define performance requirements for PDS(C)CH and PUS(C)CH for ATG UE and BS, and more robust MCS scheme than HST UE can be considered for PDSCH/PUSCH performance requirements.

	R4-2301031
	Ericsson
	Proposal 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. 
Proposal 3: Use same antenna configurations as TN UE for ATG demodulation requirements, e.g., 1/2 Tx and 1/2/4 Rx for 1-C. 
Proposal 6: Do not consider TDD pattern impact in ATG demodulation requirements because it is not relevant to receiver demodulation algorithm.   

	R4-2301018
	Ericsson
	Observation 1: It is LOS channel between ATG UE and BS and no new channel format is introduced
Observation 2: Pre-compensation in frequency and timing domains were agreed to be considered for ATG UE in core spec. discussions 
Observation 3: With the assumption of UE pre-compensation, there seems no need to consider introducing new downlink demodulation requirements
Observation 4: Without the assumption of UE pre-compensation, more RS are needed and the performance under high Doppler shift needs to be further investigated
Proposal 1: Preclude the assumption that more than one ATG base stations to serve one aircraft at a time.
Proposal 2: RAN4 to first discuss the possibility of assuming UE pre-compensation in the downlink demodulation
Proposal 3: Do not define new requirement for ATG UE CSI reporting, the ATG UE shall meet legacy UE CSI reporting requirements.

	R4-2301198
	ZTE Corporation
	Proposal 4. To consider the following alternatives to evaluate the Doppler shift tracking ability of a receiver:
· 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. 

	R4-2302200
	Huawei, HiSilicon
	Proposal 1: Define limited and basic PDSCH cases for ATG UE to ensure the test coverage.
Proposal 2: Applicability rule can be defined that if UE supporting both NTN and ATG feature has passed the NTN performance requirements, then it can skip ATG cases with the same SCS, bandwidth, MCS and rank configurations.
Proposal 3: Do not consider any CSI reporting requirements for ATG scenario.
Proposal 4: Select the maximum K_offset value 2ms for ATG performance requirements.
Proposal 5: Select 10MHz/15kHz for FDD and 40MHz/30kHz for TDD.
Proposal 6: Use antenna configuration 2x2/2x4 for FDD and 2x4 only for TDD.
Proposal 7: 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.
Proposal 8: Reuse other parameters from NTN UE requirements.



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Receiver
Open issues and candidate options before f2f meeting:
Issue 2-1-1: Receiver
· Proposals
· Option 1: Use MMSE-IRC as the baseline receiver for R18 ATG. (CMCC)
· Recommended WF
· TBA

Sub-topic 2-2 Test scope and parameters
Open issues and candidate options before f2f meeting:
Issue 2-2-1:Test scope
· Proposals
· Option 1: Define limited and basic PDSCH cases for ATG UE to ensure the test coverage. (Huawei)
· Option 2: Investigate PDSCH, PDCCH and CSI reporting requirements for R18 ATG.(CMCC)
· Option 3: Do not define new requirement for ATG UE CSI reporting, the ATG UE shall meet legacy UE CSI reporting requirements. (Ericsson, Huawei)
· Option 4: Define performance requirements for PDS(C)CH and PUS(C)CH for ATG UE and BS (Intel)
· Recommended WF
· Define PDSCH demodulation requirements for ATG UE.
· FFS on PDCCH and CSI reporting

Issue 2-2-2: K_offset
· Proposals
· Option 1: Select the maximum K_offset value 2ms for ATG performance requirements. (Huawei)
· Recommended WF
· Delay the discussion, wait the agreement from RRM about whether and how to introduce koffset.

Issue 2-2-3: Bandwidth & SCS
· Proposals 
· Option 1: Select 10MHz/15kHz for FDD and 40MHz/30kHz for TDD. (Huawei)
· Option 2: 5MHz, 20MHz and 40MHz for FDD 15KHz; 40MHz, 60MHz and 100MHz for TDD 30KHz (CMCC)
· Option 3: 20MHz/15kHz for FDD, 100MHz/30kHz for TDD (Intel)
· Option 4: 40MHz/15kHz for FDD, 100MHz/30kHz for TDD (ZTE)
· Recommended WF
· Apply 15kHz SCS for FDD, 30kHz SCS for TDD.
· Further discuss the related bandwidth

Issue 2-2-4: TDD pattern
· Proposals
· Option 1: Define a new TDD pattern 30D4S6U which only applied for ATG scenario. (CMCC, ZTE (2D4S6U+28D))
· Option 2: Do not consider TDD pattern impact in ATG demodulation requirements because it is not relevant to receiver demodulation algorithm. (Ericsson)
· Recommended WF
· Discuss the Options above

Issue 2-2-5: Antenna Configuration
· Proposals
· Option 1: Use antenna configuration 2x2/2x4 for FDD and 2x4 only for TDD. (Huawei)
· Option 2: use 2Tx as baseline, and cover 2Rx and 4Rx. (CMCC)
· 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. (Ericsson)
· Recommended WF
· Discuss the Options above

Issue 2-2-6: MCS&Rank
· Proposals
· 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. (Huawei)
· Option 2: for rank, both rank 1 and rank 2; for MCS, 16QAM, 64QAM and 256QAM (CMCC)
· Option 3: More robust MCS scheme than HST UE can be considered for PDSCH/PUSCH performance requirements. (Intel)
· Recommended WF
· Discuss the Options above

Issue 2-2-7: DMRS
· Proposals
· Option 1: If UE perform the frequency offset tracking as legacy, additional 2 DMRS should be configured. If UE perform UE transmit/receive frequency pre-compensation, then 1 additional DMRS or no additional DMRS may also ok. (CMCC)
· Recommended WF
· Delay the discussion, wait the conclusion of Issue 1-1-2

Issue 2-2-8: Test metric
· Proposals
· Option 1: Reuse legacy test metric which is 70% of max TP. (CMCC, ZTE)
· Recommended WF
· Take legacy test metric which is 70% of max TP as baseline.

Issue 2-2-9: Other parameters
· Proposals
· Option 1: Reuse other parameters from NTN UE requirements. (Huawei)
· Recommended WF
· No more discussion

Sub-topic 2-3 Others
Issue 2-3-1: Switching point
· Proposals
· Option 1: To take the switching point concluded in coexistence study as a starting point for demodulation evaluation for demodulation requirement. (ZTE)
· Recommended WF
· TBA

Issue 2-3-2: factors to be considered for demodulation evaluation
· Proposals
· Option 1 (ZTE): To take the following factors into consideration for demodulation evaluation for both TN deployment and ATG deployment:
· Propagation delay
· Doppler shift
· Recommended WF
· TBA

Issue 2-3-3: alternatives to evaluate the Doppler shift tracking ability
· Proposals
· Option 1 (ZTE): To consider the following alternatives to evaluate the Doppler shift tracking ability of a receiver:
· 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. 
· Recommended WF
· Discuss the Option above

Issue 2-3-4: Applicability rule
· Proposals
· Option 1: Applicability rule can be defined that if UE supporting both NTN and ATG feature has passed the NTN performance requirements, then it can skip ATG cases with the same SCS, bandwidth, MCS and rank configurations. (Huawei)
· Recommended WF
· Discuss the Options above

Topic #3: BS demodulation
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300784
	CMCC
	Proposal 1: Investigate PUSCH demodulation, PUCCH demodulation and PRACH detection requirements for R18 ATG.
Proposal 2: Define PUSCH requirements for following SCS and bandwidth combination:
· 5MHz, 20MHz and 40MHz for 15kHz SCS
· 40MHz, 60MHz and 100MHz for 30kHz SCS
Proposal 3: Define a new TDD pattern 30D4S6U which only applied for ATG scenario.
Proposal 5: For ATG PRACH format, 
· if RAN4 assume UE don’t perform transmit frequency pre-compensation, then format Ax/Bx/Cx can be applied to ATG 
· if RAN4 assume UE perform transmit frequency pre-compensation as baseline, then format 0/1/2/3 is preferred.
Proposal 6: 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 7: Consider antenna configuration of 1x2, 1x4, 1x8, 2x2, 2x4, and 2x8. 
Proposal 8: For rank, cover both rank 1 and rank 2 in simulation, and do the further selection according to simulation results.
Proposal 9: For MCS, consider 16QAM, 64QAM and 256QAM in simulation, and do the further selection according to simulation results.
Proposal 10: For UL 2Tx and 2-layer transmission scheme, the existing codebook-based transmission with TPMI index=0 can be reused as the starting point.
Proposal 11: Consider CP-OFDM and DFT-S-OFDM waveform for requirement definition.
Proposal 12: If BS perform the frequency offset tracking as legacy, additional 2 DMRS should be configured. If UE perform UE transmit/receive frequency pre-compensation, then 1 additional DMRS or no additional DMRS may also ok.
Proposal 13: Whether and how to configure PTRS and SRS is related with propagator model, which should be discussed after propagation model is agreed. 
Proposal 14: 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




	R4-2301032
	Ericsson
	Observation 1: AWGN channel with small frequency shift is simpler than legacy TN BS demodulation channel models.
Observation 2: Current PRACH formats can’t handle very large cell range (i.e., 200~300km) and very high Doppler shift (i.e., 11kHz) at the same time. 
Observation 3: The maximum UL Doppler shift will succeed the DM-RS capability if no UE pre-compensation is supported.
Proposal 1: Take UE pre-compensation on frequency shift and timing as the baseline for ATG BS demodulation discussion. 
Observation 4: No new physical channel formats are introduced for ATG scenario.
Observation 5: TN BS normal PUSCH demodulation requirements could cover all typical ATG normal PUSCH cases. 
Proposal 2: Do not define new normal PUSCH demodulation requirements for ATG scenario if ATG UE support UL pre-compensation.
Proposal 3: Do not define new UL TA requirements for ATG BS demodulation if ATG UE support UL pre-compensation.
Proposal 4: Do not define new PUCCH demodulation requirements for ATG scenario if ATG UE support UL pre-compensation.
Proposal 5: Do not define new PRACH demodulation requirements for ATG scenario if ATG UE support UL pre-compensation.

	R4-2301052
	ZTE Corporation
	Proposal 3. RAN 4 defines the PUSCH demodulation requirements with:
· SCS =15 kHz, CBW = 40 MHz, and 216 RB allocation for FDD band.
· SCS =30 kHz, CBW = 100 MHz, and 273 RB allocation for TDD band.

	R4-2302199
	Huawei, HiSilicon
	1. Define limited and basic PUSCH, PUCCH and PRACH cases for ATG BS from NTN SAN requirements to ensure the test coverage. The proposed test scope for ATG is shown as following table that is same as NTN SAN performance requirements.
	PUSCH
	transform precoding disabled

	
	transform precoding enabled

	
	UL timing adjustment

	
	PUSCH repetition Type A

	PUCCH
	PUCCH format 0

	
	PUCCH format 1

	
	PUCCH format 2

	
	PUCCH format 3

	
	PUCCH format 4

	
	multi-slot PUCCH

	PRACH
	Burst format 0

	
	Burst format 2

	
	Burst format B4

	
	Burst format C2



Proposal 2: Select minimum bandwidth for each SCS for ATG BS performance requirements definition.
Proposal 3: 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.
Proposal 4: 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.
Proposal 5: Reuse other parameters from NTN SAN requirements.

	R4-2302607
	Samsung
	Proposal 1: PUSCH and PRACH requirement can be considered for ATG scenario.
Proposal 2: PUSCH requirement with FDD and TDD can be specified, the same requirements are applicable to FDD and TDD with different UL-DL patterns.

	R4-2300498
	Intel Corporation
	Proposal 1:	Reuse the deployment scenario and system parameters agreed in ATGN-TN coexistence study as baseline, e.g., duplex mode, channel bandwidth and SCS, for demodulation performance study unless different values can be justified.
Proposal 4:	Define performance requirements for PDS(C)CH and PUS(C)CH for ATG UE and BS, and more robust MCS scheme than HST UE can be considered for PDSCH/PUSCH performance requirements.

	R4-2301031
	Ericsson
	Proposal 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. 
Proposal 6: Do not consider TDD pattern impact in ATG demodulation requirements because it is not relevant to receiver demodulation algorithm.   



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1 Test scope and parameters
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 3-1-1: Test scope
· Proposals
· Option 1: Investigate PUSCH demodulation, PUCCH demodulation and PRACH detection requirements for R18 ATG.(CMCC)
· if RAN4 assume UE don’t perform transmit frequency pre-compensation, then format Ax/Bx/Cx can be applied to ATG 
· if RAN4 assume UE perform transmit frequency pre-compensation as baseline, then format 0/1/2/3 is preferred.
· Option 2: Do not define new normal PUSCH demodulation, UL TA requirements, PUCCH and PRACH demodulation requirements for ATG scenario if ATG UE support UL pre-compensation. (Ericsson)
· Option 3 (Huawei): Define limited and basic PUSCH, PUCCH and PRACH cases for ATG BS from NTN SAN requirements to ensure the test coverage. The proposed test scope for ATG is shown as following table that is same as NTN SAN performance requirements.
	PUSCH
	transform precoding disabled

	
	transform precoding enabled

	
	UL timing adjustment

	
	PUSCH repetition Type A

	PUCCH
	PUCCH format 0

	
	PUCCH format 1

	
	PUCCH format 2

	
	PUCCH format 3

	
	PUCCH format 4

	
	multi-slot PUCCH

	PRACH
	Burst format 0

	
	Burst format 2

	
	Burst format B4

	
	Burst format C2


· Option 4 (Samsung): PUSCH and PRACH requirement can be considered for ATG scenario. PUSCH requirement with FDD and TDD can be specified.
· Option 5 (Intel): Define performance requirements for PUS(C)CH for ATG BS
· Recommended WF
· Discuss the Options above

Issue 3-1-2: Bandwidth & SCS
· Proposals 
· Option 1 (CMCC): 5MHz, 20MHz and 40MHz for FDD 15KHz; 40MHz, 60MHz and 100MHz for TDD 30KHz
· Option 2 (ZTE): 
· SCS =15 kHz, CBW = 40 MHz, and 216 RB allocation for FDD band.
· SCS =30 kHz, CBW = 100 MHz, and 273 RB allocation for TDD band.
· Option 3 (Huawei): Select minimum bandwidth for each SCS for ATG BS performance requirements definition.
· Option 4 (Intel): 20MHz/15kHz for FDD, 100MHz/30kHz for TDD
· Recommended WF
· Discuss the Options above

Issue 3-1-3: TDD pattern
· Proposals
· Option 1: Define a new TDD pattern 30D4S6U which only applied for ATG scenario. (CMCC, ZTE (2D4S6U+28D))
· Option 2: The same requirements are applicable to FDD and TDD with different UL-DL patterns.
· Option 3: Do not consider TDD pattern impact in ATG demodulation requirements because it is not relevant to receiver demodulation algorithm.
· Recommended WF
· Discuss the Options above

Issue 3-1-4: Antenna Configuration
· Proposals
· Option 1: 1x2, 1x4, 1x8, 2x2, 2x4, and 2x8. (CMCC)
· 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. (Ericsson)
· Recommended WF
· Discuss the Options above

Issue 3-1-5: Rank and MCS
· Proposals
· Option 1: for rank, both rank1 and rank2; for MCS, 16QAM, 64QAM and 256QAM. (CMCC)
· 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 (Huawei)
· Option 3: More robust MCS scheme than HST UE can be considered for PDSCH/PUSCH performance requirements. (Intel)
· Recommended WF
· Discuss the Options above

Issue 3-1-6: Transform precoding
· Proposals
· Option 1: Consider CP-OFDM and DFT-S-OFDM waveform for requirement definition. (CMCC)
· Recommended WF
· Discuss the Options above

Issue 3-1-7: PUSCH configuration
· Proposals
· Option 1 (CMCC): 
· Mapping type: type A
· Starting symbol: 0 
· Length: 14
· PUSCH aggregation factor: 1 and 2
· Recommended WF
· Discuss the Options above

Issue 3-1-8: Other parameters
· Option 1 (Huawei): Reuse other parameters from NTN SAN requirements.
· Recommended WF
· Discuss the Options above

Issue 3-1-9: Applicability rule
· Option 1 (Huawei): 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.
· Recommended WF
· Discuss the Options above
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