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[bookmark: _Toc116995841]Introduction
This document introduces to RAN4 some of the features defined in the work item “IOT NTN Enhancements” within Rel-18 of 5G NR, specifically those features which have an impact related to the demodulation performance requirements, whereby these will be discussed, and observations and recommendations are made to further the progress of the requirements definition.

Specifically, this paper presents Nokia’s views on the aspects identified within the WID [1] related to the demodulation, which are as follows:
	1. Specify UE and Base Station demodulation requirements for operation with disabled HARQ feedback for NB-IoT/eMTC [RAN4]



Discussion
Background & Scope
Within Rel-18 , a WI has been agreed to specify further enhancements to LTE-RAN based NTN aspects, within this a performance enhancement has been proposed to mitigate HARQ stalling on UE data rates.
Specifically this work will investigate the performance of PDSCH and PUSCH within LTE NTN Deployments.
[bookmark: _Toc149678118]Disabling of HARQ will impact both PDSCH and PUSCH performance.
[bookmark: _Toc149678119]RAN4 shall define requirements for IOT NTN PDSCH with HARQ disabled.
[bookmark: _Toc149678120]RAN4 shall define requirements for IOT NTN PUSCH with HARQ disabled.
PUSCH with HARQ disabled parameters
As the UL performance requirements relate to PUSCH with HARQ disabled, Nokia feels that a sensible starting point would be to utilise the same parameters as have recently been used for defining PUSCH with HARQ enabled, which are as follows, taken from TS 36.181 [2].
There are existing PUSCH requirements defined in TS 36.181 that can be utilised for alignment for requirements derivation for PUSCH with HARQ disabled.

	Table 8.2.1.5-1 Minimum requirements for PUSCH, 1.4 MHz channel bandwidth for Mode A, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (annex F)
	FRC
(annex A)
	Fraction of maximum throughput
	SNR
(dB)

	1
	1
	Mode A
	NTN-TDLA100-5
	A5-2
	70%
	[-2.5]

	1
	1
	Mode A
	NTN-TDLC5-5
	A5-2
	70%
	[-2.8]

	1
	2
	Mode A
	NTN-TDLA100-5
	A5-2
	70%
	[-6.7]

	1
	2
	Mode A
	NTN-TDLC5-5
	A5-2
	70%
	[-6.7]







More specifically this becomes the following recommendations:
[bookmark: _Toc149678121]RAN 4 shall use NTN-TDLA100-5 and NTN-TDLC-5 for PUSCH performance requirements for IOT-NTN with HARQ disabled.
[bookmark: _Toc149678122]RAN4 shall use Rank 1 for PUSCH performance requirements for IOT-NTN with HARQ disabled.
[bookmark: _Toc149678123]RAN4 shall use 1Tx for PUSCH performance requirements for IOT-NTN with HARQ disabled.
[bookmark: _Toc149678124]RAN4 shall use both 1 and 2Rx for PUSCH performance requirements for IOT-NTN with HARQ disabled.
[bookmark: _Toc149678125]RAN4 shall use QPSK Modulation for PUSCH performance requirements for IOT-NTN with HARQ disabled.
[bookmark: _Toc149678126]RAN4 shall use 1/3 code rate for PUSCH performance requirements for IOT-NTN with HARQ disabled.
PDSCH with HARQ disabled parameters
As the DL performance requirements relate to PDSCH with HARQ disabled, Nokia feels that a sensible starting point would be to utilise the same parameters as have recently been used for defining PDSCH with HARQ enabled, which are as follows, taken from TS 36.102 [3].
There are existing PDSCH requirements defined in TS 36.102 that can be utilised for alignment for requirements derivation for PDSCH with HARQ disabled

	Table 8.2.1.1.1.1-2: Minimum performance for single antenna port (FRC)
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	

	1
	1.4MHz 16QAM 1/2
	R.1 FDD
	OP.1 FDD
	NTN-TDLC5-30
	1x1
	70
	10.4
	M1

	2
	1.4MHz QPSK 1/3
	R.2 FDD
	OP.1 FDD
	NTN-TDLA100-200
	1x1
	70
	-4.2
	M1

	3
	1.4MHz QPSK 1/10
	R.3 FDD
	OP.1 FDD
	NTN-TDLA100-10
	1x1
	70
	-11.5
	M1






More specifically this becomes the following recommendations:
[bookmark: _Toc149678127]RAN 4 shall use NTN-TDLC5-30, NTN-TDLA100-200, and NTN-TDLA100-10 for PUSCH performance requirements for IOT-NTN with HARQ disabled.
[bookmark: _Toc149678128]RAN4 shall use Rank 1 for PUSCH performance requirements for IOT-NTN with HARQ disabled.
[bookmark: _Toc149678129]RAN4 shall use 1Tx for PUSCH performance requirements for IOT-NTN with HARQ disabled.
[bookmark: _Toc149678130]RAN4 shall use 1Rx for PUSCH performance requirements for IOT-NTN with HARQ disabled.
[bookmark: _Toc149678131]RAN4 shall use QPSK Modulation for PUSCH performance requirements for IOT-NTN with HARQ disabled.
[bookmark: _Toc149678132]RAN4 shall use QPSK modulation with both 1/3 and 1/10 code rate for PUSCH performance requirements for IOT-NTN with HARQ disabled.
[bookmark: _Toc149678133]RAN4 shall use 16QAM Modulation with 1/2 code rate for PUSCH performance requirements for IOT-NTN with HARQ disabled.
[bookmark: _Toc116995848]Conclusion
This contribution provides our views on IOT NTN demodulation. Specifically, a series of observation and proposals are made as follows: 
Observation 1: Disabling of HARQ will impact both PDSCH and PUSCH performance.
Proposal 1: RAN4 shall define requirements for IOT NTN PDSCH with HARQ disabled.
Proposal 2: RAN4 shall define requirements for IOT NTN PUSCH with HARQ disabled.
Proposal 3: RAN 4 shall use NTN-TDLA100-5 and NTN-TDLC-5 for PUSCH performance requirements for IOT-NTN with HARQ disabled.
Proposal 4: RAN4 shall use Rank 1 for PUSCH performance requirements for IOT-NTN with HARQ disabled.
Proposal 5: RAN4 shall use 1Tx for PUSCH performance requirements for IOT-NTN with HARQ disabled.
Proposal 6: RAN4 shall use both 1 and 2Rx for PUSCH performance requirements for IOT-NTN with HARQ disabled.
Proposal 7: RAN4 shall use QPSK Modulation for PUSCH performance requirements for IOT-NTN with HARQ disabled.
Proposal 8: RAN4 shall use 1/3 code rate for PUSCH performance requirements for IOT-NTN with HARQ disabled.
Proposal 9: RAN 4 shall use NTN-TDLC5-30, NTN-TDLA100-200, and NTN-TDLA100-10 for PUSCH performance requirements for IOT-NTN with HARQ disabled.
Proposal 10: RAN4 shall use Rank 1 for PUSCH performance requirements for IOT-NTN with HARQ disabled.
Proposal 11: RAN4 shall use 1Tx for PUSCH performance requirements for IOT-NTN with HARQ disabled.
Proposal 12: RAN4 shall use 1Rx for PUSCH performance requirements for IOT-NTN with HARQ disabled.
Proposal 13: RAN4 shall use QPSK Modulation for PUSCH performance requirements for IOT-NTN with HARQ disabled.
Proposal 14: RAN4 shall use QPSK modulation with both 1/3 and 1/10 code rate for PUSCH performance requirements for IOT-NTN with HARQ disabled.
Proposal 15: RAN4 shall use 16QAM Modulation with 1/2 code rate for PUSCH performance requirements for IOT-NTN with HARQ disabled.
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