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Introduction
This summary covers the contributions submitted under the agenda 6.8.5.1 and 6.8.5.2 for IoT-NTN UE and SAN demodulation requirements.
Topic #1: UE Demodulation requirements for IoT-NTN
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311524
	Qualcomm Incorporated
	NTN NB-IoT/eMTC demodulation performance requirements



Open issues summary
Issue 1: SNR requirement for test2 of Cat-M1
· Proposals
· Option 1 (Qualcomm): Set the requirement for test2 of Cat-M1 as -4.2dB 
· Recommended WF
· Agree Option 1

Moderator: SNR requirement for Test 2 of Cat-M1 is incorrectly captured in simulation collection in RAN#107.




Topic #2: SAN Demodulation requirements for IoT-NTN
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2312205
	Samsung
	Observation 1: large span was existed based on companies results
Proposal 2: Companies are encouraged to further check the simulation results.
Observation 2: Based on the relaxation of gap from 2dB to 2.5dB and removing the furthest results, results including at least 2 companies can be aligned well for eMTC PUSCH.
Observation 3: With removing the furthest results, results including 2 companies can not be aligned with span larger than 2dB for eMTC PUCCH.
Observation 4: Based on the relaxation of gap from 2dB to 2.5dB and removing the furthest results, results including at least 2 companies can be aligned well for eMTC PRACH
Observation 5: Based on the relaxation of gap from 2dB to 2.5dB and removing the furthest results, results including at least 3 companies cannot be aligned with span larger than 2dB for NPUSCH format 1
Observation 6: Based on the relaxation of gap from 2dB to 2.5dB and removing the furthest results, results including at least 3 companies cannot be aligned with span larger than 2dB for NPUSCH format 2
Observation 7: Based on the relaxation of gap from 2dB to 2.5dB and removing the furthest results, results including 2 companies cannot be aligned with span larger than 2dB for NPRACH
Proposal 3: Additional margin should be considered for requirement. The detail number of additional margins can be discussed based on the latest simulation results summary.

	R4-2312789
	Ericsson
	Simulation results of SAN demodulation requirements for IoT-NTN

	R4-2312791
	Ericsson
	Summary of SAN simulation results for IoT-NTN

	R4-2313662
	Huawei, HiSilicon
	1. Reuse Rel-17 NR NTN applicability rule.
Relax the SNR requirement derivation rule as following:
· For the cases that the ideal span less than 2dB among companies, follow the existing rule
· For the cases that the ideal span larger than 2dB and less than 3dB among companies, average results from all companies and add additional 0.5 dB margin.
· For the cases that the ideal span larger than 3dB and less than 4dB among companies, average results from all companies and add additional 1 dB margin.
· And so on...

	R4-2313663
	Huawei, HiSilicon
	Simulation results on SAN demodulation requirements for LTE NTN IOT



Open issues summary
Issue 1: Test applicability of 1Rx tests and 2Rx tests in TS 36.181
· Proposals
· Option 1 (Samsung, Huawei): Reuse Rel-17 NR NTN applicability rule for specifying the applicability rule of 1Rx test and 2Rx test for IoT over NTN SAN requirement
· Recommended WF
· TBD

Issue 2: Measurement uncertainties and test tolerance
· Proposals
· Option 1 (Samsung): 
	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	8.1.1	Performance requirements of PUSCH in multipath fading propagation conditions transmission on single antenna port for coverage enhancement
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB

	8.2.1	ACK missed detection for PUCCH format 1a transmission on single antenna port for coverage enhancement
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB

	8.3.1	PRACH false alarm probability and missed detection
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB

	8.4.1	Performance requirements for NPUSCH format 1
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB

	8.5.1	 ACK missed detection for NPUSCH format 2
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB

	8.6.1   Performance requirements for NPRACH
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB

	In addition, the following Test System uncertainties and related constraints apply:

	AWGN Bandwidth
	= 1.08MHz;NRB x 180kHz according to BWConfig 

	AWGN absolute power uncertainty, averaged over BWConfig
	±1.5 dB


	AWGN flatness and signal flatness, max deviation for any resource block, relative to average over BWConfig
	±2 dB

	AWGN flatness over BWChannel, max deviation for any resource block, relative to average over BWConfig 
	+2 dB

	AWGN flatness and signal flatness, max difference between adjacent resource blocks
	±0.5 dB 

	AWGN peak to average ratio 
	≥10 dB @0.001%

	Signal-to noise ratio uncertainty, averaged over uplink transmission Bandwidth
	±0.3 dB

	Fading profile power uncertainty
	Test-specific

	Fading profile delay uncertainty, relative to frame timing
	±5 ns (excludes absolute errors related to baseband timing)




	Note 1:	Only the overall stimulus error is considered here. The effect of errors in the throughput measurements due to finite test duration is not considered.



	Test 
	Minimum Requirement in TS 38.108
	Test Tolerance
(TT)
	Test Requirement in TS 38.181

	8.2.1	Performance requirements of PUSCH in multipath fading propagation conditions transmission on single antenna port for coverage enhancement 
	SINRs as specified
	0.6dB
	Formula: SINR + TT
T-put limit unchanged

	8.3.1	ACK missed detection for PUCCH format 1a transmission on single antenna port for coverage enhancement 
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
False ACK limit unchanged
Correct ACK limit unchanged

	8.4.1	PRACH false alarm probability and missed detection
	SNRs as specified
	0.6dB 
	Formula: SNR + TT
PRACH False detection limit unchanged
PRACH detection limit unchanged 

	8.5.1	Performance requirements for NPUSCH format 1
	SINRs as specified
	0.6dB
	Formula: SINR + TT
T-put limit unchanged

	8.5.2	ACK missed detection for NPUSCH format 2
	SINRs as specified
	0.6dB
	Formula: SNR + TT
False ACK limit unchanged
Correct ACK limit unchanged

	8.5.3	Performance requirements for NPRACH
	SNRs as specified
	0.6dB
	Formula: SNR + TT
NPRACH False detection limit unchanged
NPRACH detection limit unchanged 



· Recommended WF
· TBD




Issue 3: SNR requirement derivation
· Proposals
· Option 1 (Samsung): Additional margin should be considered for requirement. The detail number of additional margins can be discussed based on the latest simulation results summary
· Option 2 (Huawei): Relax the SNR requirement derivation rule as following:
-	For the cases that the ideal span less than 2dB among companies, follow the existing rule
-	For the cases that the ideal span larger than 2dB and less than 3dB among companies, average results from all companies and add additional 0.5 dB margin.
-	For the cases that the ideal span larger than 3dB and less than 4dB among companies, average results from all companies and add additional 1 dB margin.
-	And so on...
· Recommended WF
· TBD

Topic #3: CRs
	T-doc number
	Company
	Proposals / Observations

	R4-2311070
	Nokia, Nokia Shanghai Bell
	CR on TS 36.181 for SAN Demodulation on PUSCH

	R4-2311296
	MediaTek
	CR to 36.307 Release independent for IoT-NTN demodulation requirements (Rel-17)

	R4-2311303
	MediaTek
	CR to TS36.102 Corrections to IoT-NTN requirements

	R4-2312206
	Samsung
	Draft CR on SAN demodulation requirements for NB-IoT over NTN

	R4-2312790
	Ericsson
	draft CR: Introduction of SAN demodulation requirements for IoT-NTN

	R4-2313664
	Huawei, HiSilicon
	CR on IOT NTN demodulation performance requirements (TS36.181, Rel-18)



Moderator: R4-2312206 and R4-2312790 are draft CRs. However, it should be formal CRs for Rel-17 and Rel-18 maintenance according to the chairman’s guidance.
