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1. Introduction
According to the email discussion summary in [1], this document is to capture the WF on general and NTN UE demodulation requirements. 
2. WF on general aspects
Sub-topic 1-1
Issue 1-1: Channel model for NTN-TDLA (NLOS)
· Proposals: to confirm the following tentative agreements:
· Option 1: DS =100ns, Doppler = 200Hz (residual Doppler after UE compensation)
· Option 2: specify other option if any.
· Agreement: 
· DS =100ns, Doppler = 200Hz 
Sub-topic 1-2
Issue 1-2: Channel model for NTN-TDLC (LOS)
· Proposals: continue to discuss DS and K-factor for NTN-TDLC (LOS)
· Option 1: DS = 10ns, Doppler =200Hz, K-factor=3.59dB
· Option 2: DS=12ns, Doppler=200Hz, K-factor=3dB
· Option 3: DS=100ns, Doppler=200Hz, K-factor=21.6dB
· Option 4: DS=3.5ns, Doppler=200Hz, K-factor=8.05dB
· Agreement:
· Assuming elevation angle: 30 degree to decide K_offset and K-factor 
· DS = [3.5ns],   Doppler =200Hz, K_factor= 8.05 dB , K_offset = [8 slots]
Sub-topic 1-3
Issue 1-3: Channel model parameter combination
· Proposals: to confirm the following tentative agreements:
· Option 1: Use NTN-TDLX <DS>-<Fd> for channel parameter combination for NTN demodulation
· Option 2: specify other option if any.
· Agreement: 
· Option 1 agreed
Sub-topic 1-4
Issue 1-4: Doppler shift due to satellite motion for DL in service link
· Proposals: To confirm the following tentative agreements
· Option 1: Confirm the agreement that do not verify the UE compensation prior to the baseband processing.
· Option 2: specify other option if any.
· Agreement: 
· Option 1 agreed

Sub-topic 1-5
Issue 1-5: Timing drift and sampling frequency offset
· Proposals: to confirm the following tentative agreements:
· Option 1: Confirm the agreement that do not define sampling offset model.
· Option 2: specify other option if any.
· Agreement: 
· Option 1 agreed

3. WF NTN PDSCH demodulation requirements
Sub-topic 2-1
Issue 2-1: PDSCH requirements for GEO and LEO
· Proposals: to confirm the following tentative agreements:
· Option 1: Define PDSCH Demod requirements for LEO-600. Do not define separate set of requirements for GEO
· Agreements:
· Agree with Option 1
Sub-topic 2-2
Issue 2-2: Applicability rules for LEO requirements
· Proposals: to confirm the following tentative agreements:
· Option 1: The applicability for GSO only is proposed to be the same as ‘nonTerrestrialNetwork-r17’: UE needs to pass TS38.101-4 requirements only
· Agreement: 
· From RAN4 UE demodulation requirement perspective, the applicability for GSO only is proposed to be the same as ‘nonTerrestrialNetwork-r17’: UE needs to pass TS38.101-4 requirements only
Sub-topic 2-3
Issue 2-3: K-offset value
· Proposals: Only specify the k_offset values for LEO-600. Encourage TE vendors to provide the input on the feasibility of supporting a large k_offset value referring to 30o elevation angle for NTN-TDLA test cases and refers to 90° elevation angle for NTN-TDLC test cases. 
· Option 1: Provide the specific values of k_offset for HARQ disabled and HARQ process of 32
· Agreement: 
· K_offfset = [8 slots] applied for all HARQ configurations 
Sub-topic 2-4
Issue 2-4: AoA of the LOS Path for the NTN TDL-C Channel
· Proposals: To further discuss whether to consider the additional parameters for AoA in NTN TDL-C considering 200Hz was agreed as the maximum doppler shift
· Option 1: Yes, assume an AoA of Ө = 60 degree for the LOS path in NTN TDL-C channel
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· Option 2: No, there is no need to define AoA 
· Agreement: 
· Agree with Option 2 as starting point. Revisit if any issue is identified.

Sub-topic 2-5
Issue 2-5: 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. 

Sub-topic 2-6
Issue 2-6: 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

Sub-topic 2-7
Issue 2-7: MCS for NTN UE demod requirements
· Proposals
· Option 1: 
· Consider the following test cases for NTN-TDLA channel model:
	Test num. 
	Reference channel 
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	Modulation format and code rate 
	Propagation condition 
	Correlation matrix and antenna configuration 
	Reference value 

	  
	  
	  
	  
	  
	  
	Fraction of maximum throughput (%) 
	SNR (dB) 
DMRS 

	1-1 
	R.PDSCH.1-1.1 FDD (QPSK) 
	10 / 15 
	QPSK, 0.30 
	NTN-TDLA100-200 
	1x2, ULA Low 
	70 
	TBD

	1-2
	R.PDSCH.1-2.1 FDD (16QAM) 
	10 / 15 
	16QAM, 0.48 
	NTN-TDLA100-200 
	1x2, ULA Low 
	70 
	TBD



· Consider the following test cases for NTN-TDLC channel model:
	Test num. 
	Reference channel 
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	Modulation format and code rate 
	Propagation condition 
	Correlation matrix and antenna configuration 
	Reference value 

	  
	  
	  
	  
	  
	  
	Fraction of maximum throughput (%) 
	SNR (dB) 
DMRS 

	2-1 
	R.PDSCH.1-1.1 FDD (QPSK) 
	10 / 15 
	QPSK, 0.30 
	NTN-TDLC3.5-200 
	1x2, ULA Low 
	70 
	TBD

	2-2 
	R.PDSCH.1-2.1 FDD (16QAM) 
	10 / 15 
	16QAM, 0.48 
	NTN-TDLC3.5-200
	1x2, ULA Low 
	70 
	TBD



· Option 2: Specify other option if any
· Agreement: 
· Option 1 agreed 
Sub-topic 2-8
Issue 2-8: Simulation assumption for PDSCH performance with disabled HARQ
· Proposals
· Option 1:
	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
	
	16 (8 with HARQ enabled, 8 with HARQ disabled)

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2+K_offset for enabled HARQ process, otherwise N/A

	Maximum number of HARQ transmission
	
	4 for enabled HARQ process, 1 for disabled HARQ process



· Option 2:
	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 



· Agreement: 
· Option 2
Sub-topic 2-9
Issue 2-9: Simulation assumption for PDSCH performance with HARQ Processes 32
· Proposals
· Option 1: 


	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
	
	32

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2+K_offset

	Maximum number of HARQ transmission
	
	4



· Option 2: specify other option if any 
· Agreement: 
· Option 1 agreed
4. Reference
[1]	R4-2214311, Email discussion summary for [104-e][322] NR_NTN_Demod_Part1, Moderator (Qualcomm)

image1.emf
f

c

f

P

f

c

+  f

d,shift

Carrier frequency shift 

due to the satellite movement

Doppler spread due to local scattering 

around the terrestrial device

Pure Doppler peak

due to mobile movement

f

c

+ f

d,shift

+ (v/c)*(f

c

+ f

d,shift

)*(cos(Ɵ))


