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Background
During RAN#102-e meeting, WF [1] on general and NTN UE demodulation requirements was approved. In this contribution, we share our views about NTN UE PDSCH demodulation requirements.
Discussion
How to define the PDSCH requirements for GEO and LEO
	· Proposals
· Option 1: Only define requirements for LEO
· Option 2: Define requirements for GEO and LEO separately
· Option 3: Define one set requirements which are applicable for LEO and GEO (Moderator’s note: please explain how to define one requirement to apply for LEO and GEO if select this option)
· Agreement:
· FFS on how to define the PDSCH requirements for GEO and LEO



From demodulation point of view, the difference between LEO and GEO is mainly frequency offset and timing offset, i.e. larger Doppler for LEO while larger K_offset for GEO. However, after UE pre-compensation, there is negligible difference between two scenarios. If finally UE pre-compensation before DL demodulation is agreed to be verified during the test, then both LEO and GEO scenario cases should be defined. Otherwise, only one LEO case is enough.
If finally UE pre-compensation before DL demodulation is agreed to be verified during the test, then both LEO and GEO scenario cases should be defined. Otherwise, only one LEO case is enough.
Enhancement on time relationship
	· Proposals
· Option 1: Provide the input for K_offset values for GEO and LEO 
Moderator’s note: It depends on issue 3-2-1.
· Agreement:
· Select the K_offset value equal to or a little greater than the satellite-UE one-way delay. The detailed value should be selected after the channel model has been selected.
· FFS on the K_offset values for GEO and LEO



Here we derived the satellite-UE one-way delay for different tilt angle (i.e. α in Figure 2.1-1 derived from TR 38.811) and different scenario as showing in Table 2.1-1.
Table 2.1-1 Satellite-UE one-way delay
	Tilt angle/°
	10
	20
	30
	40
	50
	60
	70
	80
	90

	Delay/ms
	LEO-600
	6.44
	4.64
	3.59
	2.94
	2.54
	2.28
	2.12
	2.03
	2.00

	
	LEO-1200
	10.44
	8.19
	6.67
	5.65
	4.96
	4.51
	4.22
	4.05
	4.00

	
	GEO
	135.37
	131.93
	128.79
	126.02
	123.68
	121.82
	120.47
	119.65
	119.38





Figure 2.1-1 Illustration of the tilt angle α
The K_offset can be calculate based on the function of ceil (Satellite-UE one-way delay delay) as following Table 2.2.2. We slightly prefer to consider α = 10° as the starting point.
Table 2.1-2 K_offset value in slot
	Tilt angle/°
	10
	20
	30
	40
	50
	60
	70
	80
	90

	LEO-600
	7
	5
	4
	3
	3
	3
	3
	3
	2

	LEO-1200
	11
	9
	7
	6
	5
	5
	5
	5
	4

	GEO
	136
	132
	129
	127
	124
	122
	121
	120
	120



Select the K_offset value as per Table 2.2.2 based on detailed channel model. We slightly prefer to consider α = 10° as the starting point.
SCS/CBW set for PDSCH requirements
	· Proposals
· Option 1: Only consider 15kHz SCS/10MHz  
· [bookmark: _Hlk96689722]Option 2: In addition to 15kHz SCS/10MHz, need to further consider 30kHz SCS: 20MHz 
Moderator’s note: Do we need to align the SCS/CBW set for UL and DL?
· Agreement:
· [bookmark: _Hlk96689729]Select 15kHz SCS/10MHz, further discuss whether to consider 30kHz SCS/ 20MHz



As per RF agreements, two new NTN satellite bands n256/n255 is introduced with {5, 10, 15, 20}MHz bandwidth configuration for 15kHz SCS and {10, 15, 20}MHz bandwidth configuration for 30kHz/60kHz SCS. For the normal UE performance requirements, only 10MHz and 20MHz bandwidth configuration case is defined for 15kHz SCS and 30kHz SCS respectively. For NTN UE performance requirements definition, we propose to use same typical bandwidth and SCS configuration as normal TN UE performance requirements, i.e. 10MHz bandwidth for 15kHz SCS and 20MHz bandwidth for 30kHz SCS. Also considering that 30kHz SCS has been introduced in satellite performance requirements, it is reasonable to define 30kHz SCS performance requirements for NTN UE.
For NTN UE performance requirements, select both 10MHz bandwidth for 15kHz SCS and 20MHz bandwidth for 30kHz SCS.
Modulation order for PDSCH requirements
	· Proposals
· Option 1: Only consider QPSK and 16QAM  
· Option 2: In addition to QPSK and 16QAM, need to further 64QAM 
· Agreement:
·  Consider QPSK and 16QAM, further discuss whether to consider 64QAM.



In RAN4#101-e meeting, agreement was achieved from the RF side that 
· Include 64QAM as optional with manufacture declaration basis for SAN.
· Include 64QAM (DL and UL ) for NTN satellite UE as optional feature with granularity [per UE]
From our understanding, 64QAM is an important feature to provide higher throughput data transmission. Also 64QAM is feasible based on the simulation results in [2]. So we propose to define PDSCH performance requirements for 64QAM.
Define PDSCH performance requirements for 64QAM.
Proposals
In this contribution, we discuss on UE PDSCH demodulation requirements for NTN. Our observations and proposals are:
1. If finally UE pre-compensation before DL demodulation is agreed to be verified during the test, then both LEO and GEO scenario cases should be defined. Otherwise, only one LEO case is enough.
Select the K_offset value as per Table 2.2.2 based on detailed channel model. We slightly prefer to consider α = 10° as the starting point.
Table 2.1-2 K_offset value in slot
	Tilt angle/°
	10
	20
	30
	40
	50
	60
	70
	80
	90

	LEO-600
	7
	5
	4
	3
	3
	3
	3
	3
	2

	LEO-1200
	11
	9
	7
	6
	5
	5
	5
	5
	4

	GEO
	136
	132
	129
	127
	124
	122
	121
	120
	120



For NTN UE performance requirements, select both 10MHz bandwidth for 15kHz SCS and 20MHz bandwidth for 30kHz SCS.
Define PDSCH performance requirements for 64QAM.
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