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1 Introduction
In RAN4#105 meeting, the scope and simulation assumptions for IoT-NTN UE demodulation and CSI reporting requirements were discussed, and the agreements were captured in [1]. In this contribution, we provide preliminary simulation results and discuss some outstanding issues for simulation assumptions. 
2 [bookmark: _Hlk92380727]Discussion
Channel estimation length
For NB-IoT, the physical channels are repeated many times to achieve long-range transmissions. Therefore, the demodulation performance of physical channels will be impacted by channel estimation length. In [2][3][4], it was shown that performance difference for NPDSCH, NPDCCH and NPBCH with different channel estimation length are significant. 
Observation 1: Channel estimation length affects the NPDSCH demodulation performance.
It is important to assume a specific channel estimation length for NPDSCH especially the repetition number is large. Otherwise, the companies’ simulation results may be diverse and difficult to determine the SNR requirements. We propose setting the channel estimation length to be 1ms, which is adopted to define TN NB-IoT requirements [5]. 
Proposal 1: Set the channel estimation length to be 1ms in NPDSCH simulation assumptions.  

Simulation results for NB-IoT NPDSCH requirements
To define NTN NB-IoT NPDSCH requirements, RAN4 agreed to first consider the legacy TS36.101 TN NB-IoT standalone assumptions but replacing the propagation channel from TN propagation channel to NTN propagation channel [1]. However, the doppler parameter for NTN-TDL5 is undecided. 

Table 1. Simulation assumptions for NB-IoT NPDSCH requirements
	Test number
	CBW
	Carrier type
	MCS
	NPDSCH repetition
	Propagation condition
	Antenna configuration
	K_offset

	1 
(Table 8.12.1.1.2-2 Test 1)
	FDD 200kHz
	Anchor
	QPSK 1/2
(Reuse R.NB6.FDD)
	32
	NTN-TDLC5-y
Option 1: y=200Hz
Option 2: y=30Hz
	1x1
	8ms

	2
(Table 8.12.1.1.2-2 Test 2)
	FDD 200kHz
	Non-anchor
	QPSK 1/3 (Reuse R.NB6-1.FDD)
	256
	NTN-TDLA100-10
	1x1
	8ms



We provide simulation results in Figure 1 and 2 based on assumptions in Table 1 and the channel estimation length is set to 1ms. From simulation summary in Table 2, it can be shown that SNR difference to achieve 70% normalized throughput is less than 1 dB between NTN-TDLC5-200 and NTN-TDLC5-30.
Observation 2: SNR difference to achieve 70% normalized throughput is less than 1 dB between NTN-TDLC5-200 and NTN-TDLC5-30.
Since the performance difference is small between NTN-TDLC5-200 and NTN-TDLC5-30. We are OK to define requirements with either one of NTN-TDLC5-200 and NTN-TDLC5-30. However, considering IoT-NTN UE performs the frequency pre-compensation based on GNSS and ephemeris information. We slightly prefer to define the test case with NTN-TDLC5-30. 
Proposal 2: Define NPDSCH requirements with propagation channel NTN-TDLC5-30 and NTN-TDLA100-10.
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	Figure 1: Simulation results for Test 1 with NTN-TDLC channel
	Figure 2: Simulation results for Test 2 with NTN-TDLA channel



Table 2. Summary of simulation results
	Test number
	Prop. Channel
	SNR (dB)

	1
	NTN-TDLC5-200
	-7.19

	
	NTN-TDLC-30
	-7.71

	2
	NTN-TDLA100-10
	-14.71



3 Conclusion
In this contribution, we provide our views on UE demodulation requirements for IoT-NTN NB-IoT, including the channel estimation length for simulation assumption and propagation channel to be used to define requirements. We also provide simulation results. Some observations and proposals are summarized as below.
Observation 1: Channel estimation length affects the NPDSCH demodulation performance.
Proposal 1: Set the channel estimation length to be 1ms in NPDSCH simulation assumptions.
Observation 2: SNR difference to achieve 70% normalized throughput is less than 1 dB between NTN-TDLC5-200 and NTN-TDLC5-30.
Proposal 2: Define NPDSCH requirements with propagation channel NTN-TDLC5-30 and NTN-TDLA100-10.
4 Reference
[1] R4-2220278, “WF on IoT-NTN UE demodulation and CQI reporting requirements”, MediaTek
[2] R4-79AH-0100, “NPDCCH simulation results”, Ericsson
[3] R4-79AH-0099, “NPBCH simulation results”, Ericsson
[4] R4-165350, “Discussion channel estimation length for DL channels”, Huawei, HiSilicon
[5] R4-166656, “Way forward on NB-IoT UE demodulation requirements”, Ericsson
image1.png
—6— NTN-TDLC5-200

| —6—NTN-TDLC5-30

100

%

(%) IndyBnoIyy pazy

-10

SNR (dB)




image2.png
0066606666066

10
SNR (dB)

15

100

(%) IndyBnouyy paz





