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Background
During RAN#104-e meeting, WF [1] for NTN demodulation requirements – general and PDSCH was approved. In this contribution, we share our views about NTN UE PDSCH demodulation requirements.
Discussion
1.1 Modulation order
	· Proposals: to confirm the following tentative agreements:
· Option 1: Do not specify PDSCH for performance requirements for 64QAM
· Option 2: Specify PDSCH for performance requirements for 64QAM
· Agreement: 
· FFS whether specify PDSCH requirements for 64QAM in Rel-17, operators’ feedback on the demand are encouraged. 



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. Based on the link budget evaluation as following Table 2.1-1 and Table 2.1-2, 64QAM is feasible at least for rank1 and MCS17. Also considering RF side has introduced 64QAM feature, we propose to define PDSCH performance requirements for 64QAM.
Table 2.1-1 Link budget analysis for NTN PDSCH
	
	LEO600-rural
	LEO600-urban
	LEO1200-rural
	LEO1200-urban
	GEO-rural
	GEO-urban
	LEO600-rural
	LEO600-urban
	LEO1200-rural
	LEO1200-urban
	GEO-rural
	GEO-urban

	Sattellite Max Tx power (dBm) based on TR38.863
	46.81
	46.81
	52.81
	52.81
	50.81
	50.81
	46.64
	46.64
	52.64
	52.64
	50.64
	50.64

	Coupling loss 50%-tile based on R4-2115628 (dB)
	125.65
	125.6
	131.48
	131.43
	140.08
	139.98
	125.65
	125.6
	131.48
	131.43
	140.08
	139.98

	Received power level at UE antenna connector (dBm)
	-78.84
	-78.79
	-78.67
	-78.62
	-89.27
	-89.17
	-79.01
	-78.96
	-78.84
	-78.79
	-89.44
	-89.34

	Noise figure for NTN UE (dB)
	9
	9
	9
	9
	9
	9
	9
	9
	9
	9
	9
	9

	DL RB allocation (RB)
	106
	106
	106
	106
	106
	106
	51
	51
	51
	51
	51
	51

	SCS (kHz)
	15
	15
	15
	15
	15
	15
	30
	30
	30
	30
	30
	30

	10log10 (kT) for dBm/Hz
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174

	Thermal Noise
	-92.19
	-92.19
	-92.19
	-92.19
	-92.19
	-92.19
	-92.36
	-92.36
	-92.36
	-92.36
	-92.36
	-92.36

	SNR
	13.35
	13.40
	13.52
	13.57
	2.92
	3.02
	13.35
	13.40
	13.52
	13.57
	2.92
	3.02



Table 2.1-2 Link level simulation results for NTN PDSCH (Rank1, MCS17)
	Case Number
	SCS (kHz) / CBW (MHz)
	Propagation condition
	Antenna configuration
	SNR (dB) @ 70% Max TP

	
	
	
	
	Disabled HARQ
	HARQ process 32

	1
	15 / 5
	NTN-TDLA100-200
	2x2
	10.59
	10.08

	2
	15 / 5
	NTN-TDLC100-200
	2x2
	11.05
	10.34

	3
	30 / 10
	NTN-TDLA100-200
	2x2
	8.85
	8.30

	4
	30 / 10
	NTN-TDLC100-200
	2x2
	9.18
	8.47



64QAM is feasible at least for rank1 and MCS17 with higher throughput based on the link budget analysed by RAN4 RF and us as shown in Table 2.1-1.
Define PDSCH performance requirements for 64QAM.
1.2 SCS/CBW set
	· Proposals: to confirm the following tentative agreements:
· Option 1: Do not specify requirements with additional 30KHz SCS for NTN.
· Option 2: Specify requirements with additional 30KHz SCS for NTN



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 network performance requirements, it is reasonable to define 30kHz SCS performance requirements for NTN UE to keep consistence between NTN UE and SAN..
For NTN UE performance requirements, select both 10MHz bandwidth for 15kHz SCS and 20MHz bandwidth for 30kHz SCS.
Simulation assumption for PDSCH performance with disabled HARQ process feedback
In last meeting, the simulation assumption for PDSCH performance with disabled HARQ is agreed as following Table 2.3-1.
	Table 2.3-1 Simulation assumption for PDSCH performance requirements with disabled HARQ
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20 for CSI-RS resource 1,2,3,4
[30 kHz SCS: 40 for CSI-RS resource 1,2,3,4]

	
	CSI-RS offset
	Slots
	15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4
[30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4]

	Number of HARQ Processes
	
	Disabled

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	N/A

	Maximum number of HARQ transmission
	
	1






Currently, it is not clear that the number of HARQ process is disabled [1]. Based on RAN1 design, it should be HARQ process feedback disabled rather than HARQ process disabled. From our understanding, the number of HARQ processes is still needed to be specified. So we propose to use the clause title in the specification as “Minimum requirements for PDSCH with disabled HARQ process feedback” and update the simulation assumption for PDSCH performance with disabled HARQ process feedback as following:
	Number of HARQ processes
	
	16

	HARQ process feedback
	
	Disabled for all HARQ processes



Use the clause title in the specification as “Minimum requirements for PDSCH with disabled HARQ process feedback”.
Update the simulation assumption for PDSCH performance with disabled HARQ process feedback as following:
	Number of HARQ processes
	
	16

	HARQ process feedback
	
	Disabled for all HARQ processes



Proposals
In this contribution, we discuss on UE PDSCH demodulation requirements for NTN. Our observations and proposals are:
1. [bookmark: _GoBack]64QAM is feasible at least for rank1 and MCS17 with higher throughput based on the link budget analysed by RAN4 RF and us as shown in Table 2.1-1.
1. Define PDSCH performance requirements for 64QAM.
For NTN UE performance requirements, select both 10MHz bandwidth for 15kHz SCS and 20MHz bandwidth for 30kHz SCS.
Use the clause title in the specification as “Minimum requirements for PDSCH with disabled HARQ process feedback”.
Update the simulation assumption for PDSCH performance with disabled HARQ process feedback as following:
	Number of HARQ processes
	
	16

	HARQ process feedback
	
	Disabled for all HARQ processes
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