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1. Introduction
At the RAN#80 meeting the study item on Non Terrestrial Networks (NTN) was agreed [1], the study item description can be found in [2]. Objectives of the study item related to physical layer are copied below. 
	Consolidation of potential impacts as initially identified in TR 38.811 and identification of related solutions if needed  [RAN1]: 
· Physical layer control procedures (e.g. CSI feedback, power control)
· Uplink Timing advance/RACH procedure including PRACH sequence/format/message
· Making retransmission mechanisms at the physical layer more delay-tolerant as appropriate. This may also include capability to deactivate the HARQ mechanisms.

Performance assessment of NR in selected deployment scenarios (LEO based satellite access, GEO based satellite access) through link level (Radio link) and system level (cell) simulations [RAN1]


Scenarios and evaluation assumptions for NTN performance evaluations are almost finalized except some minor issues. In this contribution issue on cell size and corresponding differential delay and Doppler is discussed.
2. Discussion
The cell size for NTN deployments depends on the orbit altitude, satellite antenna beamwidth and elevation angle. Two sets of satellite antenna parameters was agreed for each orbit and carrier frequency. So, the maximum differential delay that should be supported for NTN can be calculated based on the orbit altitude, agreed antenna parameters and assumed minimum elevation angle. The worst case differential delay for the agreed evaluation assumptions is 5.2 ms (S-band GEO NTN deployment with antenna corresponding to the agreed set 2 and 10 degree minimum elevation angle). At the RAN2#107 meeting the maximum differential delay for GEO NTN deployment is revised to 10.3 ms [3, 4]. So, the worst case differential delay for the agreed evaluation assumptions is lower comparing to the agreed maximum value for NTN. 
Observation: 
· The worst case differential delay for the agreed evaluation assumptions is lower comparing to the agreed maximum value for NTN
At the RAN1 last meeting [5] the following table was agreed for PRACH link level evaluations.
	Agreement:
Companies are encouraged to provide the evaluations based on agreed assumptions for the following cases to justify their proposed PRACH design: 
	
	Elevation angle
	Differential delay

	UL Frequency offset (Both S- and Ka-band)
(with compensation of common Doppler)
	Beam Set at satellite

	Case 1
	90 degree for LEO
	Small
	Large
	Set-2

	Case 2
	45 degree for LEO
	Medium
	Medium
	Set-2

	Case 3
	10 degree for GEO and 30 degree for LEO
	Large
	Small
	Set-2

	Case 4
	With both open loop timing and frequency compensation
	Small
	Small
	Set-2

	Note 1: For channel model, NTN TDL-D is considered. Delay scaling factors equals to the mean delay spread and mean K factor for suburban LOS at corresponding elevation angle for each case. Omni-directional antenna with single antenna element is considered for UL transmission.
Note 2: Companies are encouraged to report the receiver for PRACH detection.
Note 3: As the baseline, the number of UEs that simultaneously access the network in a single random access occasion (RO) is 2.
The two UEs may have different timing offsets/Doppler, which are randomly picked within the [0 Max_differential_delay]/[-max_UL_frequency_offset  max_UL_frequency_offset] per case;
Note 4: Fixed power offset between UEs is 3dB.
Note 5: Metrics including CDF of estimation error for frequency/timing, FAR (Based on the preamble pool size is not less than 64), MDR, are considered.
Note 6: The SINR of the stronger UE for simulation is based on the SNR from link budget (with bandwidth for UL = 1MHz for VSAT in Ka, and Handheld for S) with additional offset (e.g., [-6 - log10(Bandwidth [MHz])] dB) per case.






In the above table four cases for PRACH LLS were agreed. For case 1-3 the orbit altitude, satellite antenna parameters and assumed elevation angle are provided. Hence, it is possible to calculate maximum differential delay and differential Doppler for PRACH transmission corresponding to each case. We propose to capture the exact values of maximum differential delay and differential Doppler for the agreed cases.
Proposal: 
· [bookmark: _GoBack]Capture the exact values of maximum differential delay and differential Doppler for PRACH link level evaluations (cases 1-3) according to the below table
	
	Elevation angle
	Differential delay (ms)

	UL Frequency offset (kHz)
(with compensation of common Doppler)
	Beam Set at satellite

	
	
	S-band
	Ka-band
	S-band
	Ka-band
	

	Case 1
	90 degree for LEO
	0.0062
	0.0015
	7.55
	56.70
	Set-2

	Case 2
	45 degree for LEO
	0.376
	0.221
	7.55
	56.70
	Set-2

	Case 3
	30 degree for LEO 
	0.884
	0.558
	7.55
	56.70
	Set-2

	
	10 degree for GEO
	5.225
	3.680
	[0]
	[0]
	Set-2


3. Conclusion
In this contribution considerations on performance evaluation for NTN are discussed. The following proposals were made. 
Observation: 
· The worst case differential delay for the agreed evaluation assumptions is lower comparing to the agreed maximum value for NTN deployment
Proposal: 
· Capture the exact values of maximum differential delay and differential Doppler for PRACH link level evaluations (cases 1-3) according to the below table
	
	Elevation angle
	Differential delay (ms)

	UL Frequency offset (kHz)
(with compensation of common Doppler)
	Beam Set at satellite

	
	
	S-band
	Ka-band
	S-band
	Ka-band
	

	Case 1
	90 degree for LEO
	0.0062
	0.0015
	7.55
	56.70
	Set-2

	Case 2
	45 degree for LEO
	0.376
	0.221
	7.55
	56.70
	Set-2

	Case 3
	30 degree for LEO 
	0.884
	0.558
	7.55
	56.70
	Set-2

	
	10 degree for GEO
	5.225
	3.680
	[0]
	[0]
	Set-2
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