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1. Introduction 
In RAN4#104-e UE demodulation requirements for NTN were discussed and way forward [1] was agreed. In this contribution we present our views and simulation results for requirements.  
2. Discussion
In RAN4#104-e many open issues were resolved, and agreements reached as captured in [1]:
	General Aspects
Issue 1-1: Channel model for NTN-TDLA (NLOS)
· DS =100ns, Doppler = 200Hz 
Issue 1-2: Channel model for NTN-TDLC (LOS)
· 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]
Issue 1-3: Channel model parameter combination
· Use NTN-TDLX <DS>-<Fd> for channel parameter combination for NTN demodulation 
Issue 1-4: Doppler shift due to satellite motion for DL in service link
· Confirm the agreement that do not verify the UE compensation prior to the baseband processing.
Issue 1-5: Timing drift and sampling frequency offset
· Confirm the agreement that do not define sampling offset model.
PDSCH Demod
Issue 2-1: PDSCH requirements for GEO and LEO
· Define PDSCH Demod requirements for LEO-600. Do not define separate set of requirements for GEO
Issue 2-2: Applicability rules for LEO requirements
· 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
Issue 2-3: K-offset value
· K_offfset = [8 slots] applied for all HARQ configurations 
Issue 2-4: AoA of the LOS Path for the NTN TDL-C Channel
· Option 2: No, there is no need to define AoA 



Based on the agreed channel model parameters, we propose to define the channel models for NLOS and LOS scenario as follows –
NTN-TDLA-100
Table 1: Channel model for NTN-TDLA100
	Tap #
	Delay
	Power in [dB]
	Fading distribution

	1
	0
	0
	Rayleigh

	2
	105
	-4.7
	Rayleigh

	3
	280
	-6.5
	Rayleigh



NTN-TDLC-3d5
Table 2: Channel model for NTN-TDLC3d5
	Tap #
	Delay
	Power in [dB]
	Fading distribution

	1
	0
	-0.39
	LOS path

	
	0
	-8.67
	Rayleigh

	2
	45
	-21.42
	Rayleigh



For LOS channel, the tentatively agreed DS value is 3.5 ns, we also consider DS=5ns for convenience of defining in specification. 
NTN-TDLC-5
Table 3: Channel model for NTN-TDLC5
	Tap #
	Delay
	Power in [dB]
	Fading distribution

	1
	0
	-0.39
	LOS path

	
	0
	-8.67
	Rayleigh

	2
	60
	-21.42
	Rayleigh




In addition, the baseline simulation parameters and assumptions were agreed in [1]. Based on the agreed simulation parameters we provide simulation results for PDSCH demod in the table below.

Table 4: Simulation results for PDSCH demod for NTN
	Prop. Channel
	MCS
	SNR @ 70% Max TP

	
	
	Disabled HARQ 
	16 HARQ Proc
	32 HARQ Proc

	NTN-TDLA100-200
	MCS4
	-0.7
	-1.4
	-1.4

	
	MCS13
	7.6
	6.8
	6.8

	NTN-TDLC3d5-200
	MCS4
	-2.4
	-3.3
	-3.0

	
	MCS13
	6.2
	5.4
	5.5

	NTN-TDLC5-200
	MCS4
	-2.4
	-3.3
	-3.0

	
	MCS13
	6.2
	5.4
	5.5



Based on the results we observe that there is no performance delta between using DS of 5ns and 3.5ns for LOS channel. 
Observation #1: There is no performance delta for LOS channel with DS 3.5ns and 5 ns.
We propose to define requirements for DS=5ns for LOS channel, since it is cleaner to capture in specification.
Proposal #1: Define requirements for DS=5ns for LOS channel.

Define channel models as Table 1 and Table 3 above in 38.101-5.
Proposal #2: Define channel models for NTN-TDLA-100 and NTN-TDLC-5 in TS 38.101-4 

To have coverage for all HARQ configurations for NTN, we agreed to define requirements with disabled HARQ and 32 HARQ processes. Both are optional features for the UE and the baseline HARQ configuration is with 16HARQ processes. We propose to split the HARQ configurations across different tests as proposed in Table 5. 

Table 5: HARQ Config for NTN test cases
	Prop. Channel
	MCS
	HARQ Config

	NTN-TDLA100-200
	MCS4
	Disabled HARQ

	
	MCS13
	16 HARQ Proc

	NTN-TDLC5-200
	MCS4
	32 HARQ Proc

	
	MCS13
	16 HARQ Proc



Proposal #3: Define the PDSCH test cases with the following HARQ configurations:
	Prop. Channel
	MCS
	HARQ Config

	NTN-TDLA100-200
	MCS4
	Disabled HARQ 

	
	MCS13
	16 HARQ Proc

	NTN-TDLC5-200
	MCS4
	32 HARQ Proc

	
	MCS13
	16 HARQ Proc



A couple of open issues related to PDSCH demod requirements are requirements with 64QAM and 30KHz SCS. 
Issue 2-5: Modulation order
· FFS whether specify PDSCH requirements for 64QAM in Rel-17, operators’ feedback on the demand are encouraged. 
Issue 2-6: SCS/CBW set
· Option 1: Do not specify requirements with additional 30KHz SCS for NTN.
· Option 2: Specify requirements with additional 30KHz SCS for NTN

The operating SNR for SAN-UE for NTN is expected to be low. Also, 64QAM is optional for NTN. Given the low SNR operation and optional capability for 64QAM, we propose not to define requirements for PDSCH demod with 64QAM for NTN.
Observation #2: The operating SNR for SAN-UE is expected to be low in NTN network.
Observation #3: 64QAM is optional feature for NTN.
Proposal #4: Do not define requirements with 64QAM for NTN.

Only FDD operation is supported for NTN and typically 15KHz SCS is used in FDD. We don’t see the need to define requirements with 30kHz SCS for NTN UE demod unless there is a deployment planned. 
Observation #4: Do not see the need to define requirements for NTN with 30Khz SCS for FDD unless such deployment is planned.
Hence, we propose to de-prioritize requirements with 30KHz SCS for NTN UE demod. 
Proposal #3: De-prioritize requirements with 30KHz SCS for NTN UE demod. 
3. Conclusion
In this paper, we provide our views NTN UE demod requirements. Our observations and proposals are captured below:
Observation #1: There is no performance delta for LOS channel with DS 3.5ns and 5 ns.
Proposal #1: Define requirements for DS=5ns for LOS channel.
Proposal #2: Define channel models for NTN-TDLA-100 and NTN-TDLC-5 in TS 38.101-4 
Proposal #3: Define the PDSCH test cases with the following HARQ configurations:
	Prop. Channel
	MCS
	HARQ Config

	NTN-TDLA100-200
	MCS4
	Disabled HARQ 

	
	MCS13
	16 HARQ Proc

	NTN-TDLC5-200
	MCS4
	32 HARQ Proc

	
	MCS13
	16 HARQ Proc



Observation #2: The operating SNR for SAN-UE is expected to be low in NTN network.
Observation #3: 64QAM is optional feature for NTN.
Proposal #4: Do not define requirements with 64QAM for NTN.
Observation #4: Do not see the need to define requirements for NTN with 30Khz SCS for FDD unless such deployment is planned.
Proposal #3: De-prioritize requirements with 30KHz SCS for NTN UE demod.
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