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1. Introduction
In RAN4#110bis meeting, companies discussed on Rel-18 NTN demodulation requirements. Most of the open issues were resolved as per the WF [1]. Remaining open issues are as follows:
Issue 3-1-1: MCS
· Agreement
· MCS 2 and [MCS 12]
Issue 3-1-2: PTRS configuration
· Agreement
· Not configure PTRS for test with MCS 2 and [MCS12]



In this contribution, we deliver our view on remaining open issues for NTN FR2 SAN demodulation requirements for normal PUSCH requirements for FR1. 

2. Discussion
2.1 General

· MCS
In the last meeting, following Rel-15 for QPSK modulation, MCS 2 was agreed for PUSCH requirement without transform precoding and FFS for MCS 12. 
According to the link budget calculation in RAN1 system simulation [2], the highest UL SINR at receiver side could reach 11dB for VSAT at LEO600 scenario, see case 7 in table 2.1-1 below. Note that, the link budget is calculated by 30 deg elevation angle which is the worst case and the higher SINR could be expected when elevation angle is high. 
Table 2.1-1 Link budget summary for Ka-band VSAT in R1-1913351
	case
	Satellite orbit
	Satellite parameter set
	Central beam elevation
	
Terminal
	Frequency Band
	Frequency/ Polarization Reuse
	Average UL SINR [dB]

	6
	LEO-600
	Set 1
	30 deg
	VSAT
	Ka-band
	Option 1
	1.11

	7
	LEO-600
	Set 1
	30 deg
	VSAT
	Ka-band
	Option 2
	10.81

	8*
	LEO-600
	Set 1
	30 deg
	VSAT
	Ka-band
	Option 3
	12.12

	21**
	LEO-600
	Set 2
	30 deg
	VSAT
	Ka-band
	Option 1
	0.41

	22**
	LEO-600
	Set 2
	30 deg
	VSAT
	Ka-band
	Option 2
	9.14

	23**
	LEO-600
	Set 2
	30 deg
	VSAT
	Ka-band
	Option 3
	9.84

	* second priority scenario, ** third priority scenario



If we consider 3dB implementation margin, the ideal target SNR value could be 8dB at the receiver side. By simulation results on 16QAM MCS 12/13/14, 70% throughput SNR are 6.1/6.9/7.9 dB and 90% throughput SNR are 8/9.5/11 dB separately. In that case, MCS12 could meet the target SNR at the worst scenario. 
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Observation 1	The target SNR of MCS12 could meet the link budget result for scenario of Ka-band VAST with LEO600 at 30o elevation angle.
[bookmark: _Hlk165819874]Proposal 1	 	Define PUSCH requirements without transform precoding for both MCS 2 and MCS 12. 
· PT-RS configuration
As per the previous meeting, phase noise impact was not considered for MCS 2. Similarly, such realization could be also extended for MCS 12 since phase noise impact could be ignored at the target SNR around 6dB. Therefore, it would be more practical not to configure PT-RS in real network at this MCS to reduce overhead, and it also could save simulation and test effort. 
[bookmark: _Hlk165820821]Proposal 2		 Do not consider PT-RS configuration for MCS 12 normal PUSCH requirement.

3. Conclusion
Observation 1	The target SNR of MCS12 could meet the link budget result for scenario of Ka-band VAST with LEO600 at 30o elevation angle.
Proposal 1		 Define PUSCH requirements without transform precoding for both MCS 2 and MCS 12. 
Proposal 2		 Do not consider PT-RS configuration for MCS 12 normal PUSCH requirement.
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