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1. Introduction
In the previous RAN4 meeting, the remaining issue for the test setup for SAN demodulation requirement on eMTC and NB-IoT over NTN was under discussion. The related agreement for the test setup for SAN demodulation was captured into the WF [1].
Based on schedule and status of this WI, it was announced that the WI was completed in RAN#100 meeting. However, it still has some open issues need to be discussed, also the simulation results among companies still have large gap. In this contribution, the view on the remaining issue for SAN demodulation requirement on IoT over NTN is provided. Meanwhile, based on the agreed simulation assumption, the updated simulation results are provided for alignment and performance requirement derivation.
2	Discussion
2.1	Common issue
Test applicability of 1Rx tests and 2Rx tests in TS 36.181
Similar as NR NTN requirement, the requirements have been specified for both 1Rx and 2Rx antenna configuration to allow BS vendor has different implementation based on manufacture declaration. 
	· FFS how to specify the applicability rule of 1Rx test and 2Rx tests
· Option 1: Reuse Rel-17 NR NTN applicability rule
· Other options are not precluded
· This issue does not affect to the completion of performance part 



The following is the test applicability introduced in Rel-17 NR NTN WI.
	Unless otherwise stated, for a SAN supporting different numbers of TAB connectors (for SAN type 1-H) (see D.48 in table 4.6-1), the tests with low MIMO correlation level shall apply only for the highest number of supported connectors, and the specific connectors used for testing are based on manufacturer declaration. If performance requirement is not specified for the highest number of supported connectors, the tests shall be done by using performance requirement for the closest number of connectors lower than this highest number of supported connectors.



The purpose of introducing the test applicability rule is to reduce the test efforts. If BS supports 2Rx, the test is only applied by using the performance requirement of 2Rx, there is no necessary to test 1Rx performance. Since the test applicability rule specified in NR NTN has already indicated the tests with low MIMO correlation level shall apply only for the highest number of supported connectors, the Rel-17 NR NTN applicability rule can be reused.
Proposal 1: Reuse Rel-17 NR NTN applicability rule for specifying the applicability rule of 1Rx test and 2Rx test for IoT over NTN SAN requirement.

Measurement uncertainties and test tolerance 
[bookmark: _Hlk142372739]Regarding how to introduce measurement uncertainties and test tolerance for IoT NTN conducted and radiated performance requirements in TS 36.181. The following was agreed in the last meeting
	· The eMTC and NB-IoT performance relevant measurement uncertainties and test tolerances defined in TS36.141 Table 4.1.2-3 and Table G.3-1 could be reused for IoT NTN. The content of the table can be further checked.



According to the table of TS36.141 Table 4.1.2-3 and Table G.3-1, the related content for IoT over NTN can be used as
Table 1: Maximum Test System Uncertainty for Performance Requirements
	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.



Table 2: Derivation of Test Requirements (Performance tests)
	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 



Proposal 2: The measurement uncertainties and test tolerance for IoT NTN can be used as the following table 
	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 



2.1	SAN demodulation requirements derivation 
Based on the simulation results summary R4-2308428 submitted in RAN4# 107, large performance gap was observed.  Considering the complete deadline for this WI, the requirement was set based on the averaged simulation results, as agreed in the following 
	· RAN 4 sets the SAN demodulation requirements in TS 36.108/TS 36.181 according to the simulation results summary R4-2308428 in RAN4#107. In RAN4#108, companies are encouraged to submit the updated simulation results, and RAN4 will discuss how to define the requirements if the span of the results are still large among companies 



The alignment results based on R4-2308428 in the last meeting were listed as following 
eMTC PUSCH
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eMTC PUCCH
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eMTC PRACH
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NPUSCH format 1
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NPUSCH format 2
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NPRACH
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Observation 1: large span was existed based on companies results
In general, the ideal results with span in 2dB are used for requirement derivation. If the span is large than 2dB, some relaxation rule will be discussed. Based on current results, the gap for most cases is larger than 2dB. Therefore, companies are encouraged for further checking the simulation results.
Proposal 2: Companies are encouraged to further check the simulation results.
For NR NTN WI, RAN4 has also discussed the rule of SNR values derivation for performance requirements to handle the simulation results with large gap. And the agreed rule was illustrated as following
	· SNR values derivation for performance requirements
· Capture the following the derived SNR values with square brackets in the CRs to be endorsed for this meeting which are derived by applying the following steps in order
· Step 1: The existing SNR derivation procedure defined in [R4-1904713] [R4-19004714] is used, and the following SNR results are derived
· Step 2: If the results cannot be derived by using the existing SNR derivation procedure [R4-1904713] [R4-19004714] after Step 1, i.e. the test cases with error code -103 as shown above, then just change the ideal span from 2dB to 2.5dB in the existing SNR derivation procedure, then the following SNR results with green are derived for those cases with error code -103:
· Step 3: If SNR values still can’t be derived, remove the furthest results and average the remaining results, i.e. two companies results are allowed, but still with 2dB span threshold, then the following SNR results with green are derived for those cases with error code -103 after Step 2:
· Companies can provide updated and more results for next meeting to further align the results. If results are well aligned, the existing SNR derivation procedure defined in [R4-1904713] [R4-19004714] should be used, otherwise further discussion on how to treat those cases with not well aligned results is not precluded.



We apply the same procedure based on rule defined in NR NTN WI, the aligned results can be derived as 
eMTC PUSCH
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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.
eMTC PUCCH
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Observation 3: With removing the furthest results, results including 2 companies can not be aligned with span larger than 2dB for eMTC PUCCH.

eMTC PRACH
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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
NPUSCH format 1
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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
NPUSCH format 2
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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
NPRACH
[image: ]
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
Based on the above observations, even removing the furthest results, the results including at least 2 companies cannot be aligned with span larger than 2dB.  In general, the requirement will be defined as least included 3 companies results. Given the span is still large, even for 2 companies after removing the furthest result, it is not proper to define the requirement based on the remaining results. Therefore, we think additional margin should be considered for requirement. The detail number of additional margins can be discussed based on the latest simulation results summary.
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.
3	Simulation results for IoT over NTN
Based on agreed simulation assumption, the updated simulation results are provided for IoT over NTN for alignment and performance requirement derivation
3.1	eMTC over NTN
In this section, the initial results for eMTC PUSCH CE mode A, CE mode B, PUCCH and PRACH. The detail simulation assumptions for them are indicated in the following tables
Table 3:  simulation assumption for eMTC PUSCH CE mode A
	Parameters
	CE Mode A

	Max number of HARQ transmissions
	4

	RV sequences
	0, 2, 3, 1, 0, 2, 3, 1

	Number of PUSCH repetitions
	8

	Frequency hopping
	OFF

	Duplex mode
	FDD only

	Number of Tx antennas
	1

	Number of Rx antennas
	1 and 2

	Propagation channel
	Option 1: NTN-TDLA100-5
Option 2: NTN-TDLC5-5

		FRC
	TS36.104 A3-2

	System BW
	1.4MHz only

	Doppler shift offset
	4Hz

	Transmit timing offset
	[0.01] us per subframe

	Fraction of maximum throughput
	70%



Table 4:  simulation assumption for eMTC PUSCH CE mode B
	Parameters
	CE Mode B

	Max number of HARQ transmissions
	2

	RV sequences
	0,0,0,0,2,2,2,2, 3,3,3,3,1,1,1,1

	Number of PUSCH repetitions
	256

	Frequency hopping
	OFF

	Duplex mode
	FDD only

	Number of Tx antennas
	1

	Number of Rx antennas
	1 and 2

	Propagation channel
	Option 1: NTN-TDLA100-5
Option 2: NTN-TDLC5-5

		FRC
	TS36.104 A3-1

	System BW
	1.4MHz only

	Doppler shift offset
	128

	Transmit timing offset
	[0.01] us per subframe

	Fraction of maximum throughput
	70%



Table 5:  simulation assumption for eMTC PUCCH
	Parameters
	Values

	Number of PUCCH repetitions
	8

	Frequency hopping
	OFF

	Duplex mode
	FDD only

	Number of Tx antennas
	1

	Number of Rx antennas
	1 and 2

	Propagation channel 
	NTN-TDLA100-5

	System BW
	1.4MHz

	ACK missed detection probability 
	1%



Table 6:  simulation assumption for eMTC PRACH 
	Parameters
	Values

	Formats
	Format 0/1/2/3

	Number of PRACH repetitions
	Format 0
	8

	
	Format 1
	8

	
	Format 2
	16

	
	Format 3
	16

	Frequency hopping
	OFF

	Duplex mode
	FDD only

	Number of Tx antennas
	1

	Number of Rx antennas
	1 and 2

	Propagation channel 
	NTN-TDLA100-5

	System BW
	1.4MHz

	Missed detection probability
	1%

	False alarm
	0.1%




eMTC CE mode A and CE mode B
Table 7:  Ideal and impairment results for eMTC CE mode A and B
	Case 
	Antenna configuration
	Rep
	Channel 
	CE mode 
	Additional
Doppler  
	Additional Timing offset 
	FRC
	SNR@70%
Ideal
	SNR@70%
Impair

	1
	1T1R
	8
	NTN TDLAC5-5
	A
	4Hz
	[0.01:0.01:0.08]us
	36.104
A3-2
	-7.2
	-5.2

	2
	1T1R
	8
	NTN TDLA100-5
	A
	4Hz
	[0.01:0.01:0.08]us
	36.104
A3-2
	-4.5
	-2.5

	3
	1T2R
	8
	NTN TDLAC5-5
	A
	4Hz
	[0.01:0.01:0.08]us
	36.104
A3-2
	-10.3
	-8.3

	4
	1T2R
	8
	NTN TDLA100-5
	A
	4Hz
	[0.01:0.01:0.08]us
	36.104
A3-2
	-8.8
	-6.8

	5
	1T1R
	256
	NTN TDLAC5-5
	B
	128Hz
	[0.01:0.01:2.56]us
	36.104
A3-1
	-14.1
	-12.1

	6
	1T1R
	256
	NTN TDLA100-5
	B
	128Hz
	[0.01:0.01:2.56]us
	36.104
A3-1
	-12.4
	-10.4

	7
	1T2R
	256
	NTN TDLAC5-5
	B
	128Hz
	[0.01:0.01:2.56]us
	36.104
A3-1
	-16.4
	-14.4

	8
	1T2R
	256
	NTN TDLA100-5
	B
	128Hz
	[0.01:0.01:2.56]us
	36.104
A3-1
	-15.4
	-13.4



eMTC PUCCH format 1

Table 8:  Ideal and impairment results for eMTC PUCCH format 1
	Case 
	Format 
	Frequency 
hopping
	Antenna configuration 
	BW 
	Repetition  
	Channel
	Additional Doppler 
	Additional 
Timing offsets
	SNR@1% ACK missed 
	SNR@70%
Impair

	1
	Format 1a
	Off
	1T1R
	1.4MHz
	8
	NTN-TDLA100-5
	4Hz
	[0.01:0.01:0.08]us
	-3.6
	-1.6

	2
	Format 
1a
	off
	1T2R
	1.4MHz
	8
	NTN-TDLA100-5
	4Hz
	[0.01:0.01:0.08]us
	-9.8
	-7.8



eMTC PRACH
Table 9:  Ideal and impairment results for eMTC PRACH
	Case 
	Format 
	Antenna configuration 
	Repetition 
	Channel
	Frequency offset
	Timing estimation error
	1% MD
ideal
	1% MD
impair

	1
	Format 0
	1T1R
	8
	NTN-TDLA100-5
	270Hz
	2.08us
	-12.0
	-10.0

	2
	Format 
0
	1T2R
	8
	NTN-TDLA100-5
	270Hz
	2.08us
	-17.8
	-15.8

	3
	Format
1
	1T1R
	8
	NTN-TDLA100-5
	270Hz
	2.08us
	-11.4
	-9.4

	4
	Format 
1
	1T2R
	8
	NTN-TDLA100-5
	270Hz
	2.08us
	-17.2
	-15.2

	5
	Format 
2
	1T1R
	16
	NTN-TDLA100-5
	270Hz
	2.08us
	-17.8
	-15.8

	6
	Format 
2
	1T2R
	16
	NTN-TDLA100-5
	270Hz
	2.08us
	-22.7
	-20.7

	7
	Format
3
	1T1R
	16
	NTN-TDLA100-5
	270Hz
	2.08us
	-17.4
	-15.4

	8
	Format
3
	1T2R
	16
	NTN-TDLA100-5
	270Hz
	2.08us
	-22.3
	-20.3



3.2	NB-IoT over NTN
In this section, similar as eMTC over NTN, the simulation results for NPUSCH1/2 and NPRACH are provided. 
NPUSCH format 1
Table 10:  Ideal and impairment results for NPUSCH1
	Case 
	Antenna configuration
	Repetition 
	Channel 
	Tone
	SCS
	Additional 
Doppler 
	Additional 
Timing offset
	FRC
	SNR@70%
ideal
	SNR@70%
Impair

	1
	1T1R
	4
	NTN TDLC5-1
	1
	3.75KHz
	128
	[0.32:0.32:2.56]
	A16-1
	-5.5
	-3.5

	2
	1T1R
	4
	NTN TDLA-1
	1
	3.75KHz
	128
	[0.32:0.32:2.56]
	A16-1
	-3.3
	-1.3

	3
	1T2R
	4
	NTN TDLC5-1
	1
	3.75KHz
	128
	[0.32:0.32:2.56]
	A16-1
	-8.0
	-6.0

	4
	1T2R
	4
	NTN TDLA-1
	1
	3.75KHz
	128
	[0.32:0.32:2.56]
	A16-1
	-6.6
	-4.6

	5
	1T1R
	16
	NTN TDLC5-1
	12
	15KHz
	8
	[0.01:0.01:0.16]
	A16-5
	-8.4
	-6.4

	6
	1T1R
	16
	NTN TDLA-1
	12
	15KHz
	8
	[0.01:0.01:0.16]
	A16-5
	-6.0
	-4.0

	7
	1T2R
	16
	NTN TDLC5-1
	12
	15KHz
	8
	[0.01:0.01:0.16]
	A16-5
	-11.4
	-9.4

	8
	1T2R
	16
	NTN TDLA-1
	12
	15KHz
	8
	[0.01:0.01:0.16]
	A16-5
	-10.3
	-8.3



 NPUSCH format 2
Table 11:  Ideal and impairment results for NPUSCH2
	Case 
	Antenna configuration
	Repetition 
	Channel 
	Tone
	SCS
	Additional 
Doppler 
	Additional 
Timing offset
	SNR@70%
ideal
	SNR@70%
Impair

	1
	1T1R
	16
	NTN TDLA100-1
	1
	3.75KHz
	64Hz
	[0.08:0.08:1.28]
	0.84
	2.84

	2
	1T2R
	16
	NTN TDLA100-1
	1
	3.75KHz
	64Hz
	[0.08:0.08:1.28]
	-4.91
	-2.91

	3
	1T1R
	16
	NTN TDLA100-1
	1
	15KHz
	16Hz
	[0.02:0.02:0.32]
	3.74
	5.74

	4
	1T2R
	16
	NTN TDLA100-1
	1
	15KHz
	16Hz
	[0.02:0.02:0.32]
	-4.8
	-2.8



NPRACH
Table 12:  Ideal and impairment results for NPRACH
	Case 
	Format 
	Antenna configuration 
	Repetition 
	Channel
	Frequency offset
	Timing estimation error
	1% MD
ideal
	1% MD
impair

	1
	Format 0
	1T1R
	8
	NTN-TDLA100-1
	200Hz
	3.646us
	12.4
	14.4

	2
	Format 
0
	1T2R
	8
	NTN-TDLA100-1
	200Hz
	3.646us
	3.2
	5.2

	3
	Format
1
	1T1R
	8
	NTN-TDLA100-1
	200Hz
	3.646us
	12.8
	14.8

	4
	Format 
1
	1T2R
	8
	NTN-TDLA100-1
	200Hz
	3.646us
	3.5
	5.5

	5
	Format 
0
	1T1R
	16
	NTN-TDLA100-1
	200Hz
	3.646us
	8.5
	10.5

	6
	Format 
0
	1T2R
	16
	NTN-TDLA100-1
	200Hz
	3.646us
	1.0
	3.0

	7
	Format
1
	1T1R
	16
	NTN-TDLA100-1
	200Hz
	3.646us
	8.3
	10.3

	8
	Format
1
	1T2R
	16
	NTN-TDLA100-1
	200Hz
	3.646us
	1.0
	3.0




4	Conclusion
In this contribution, view on the remaining issue of SAN requirement for IoT over NTN was provided. Meanwhile, the ideal and impairment results are provided for alignment and performance requirement derivation
Proposal 1: Reuse Rel-17 NR NTN applicability rule for specifying the applicability rule of 1Rx test and 2Rx test for IoT over NTN SAN requirement.
Proposal 2: The measurement uncertainties and test tolerance for IoT NTN can be used as the following table 
	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 



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.
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Rx antennas Repetitions Reference Propagation Preamble format Ericsson Samsung Huawei

Lockheed

Martin Company E Span

1 8TS36.104 NTN-TDLA100-5 BF0 -13.3 -12 -13.75 1.8

Table 8.4.2.1-3 BF1 -13.3 -11.4 -13.77 2.4

16TS36.104 NTN-TDLA100-5 BF2 -19.6 -17.8 -17.34 2.3

Table 8.4.2.1-3 BF3 -19.6 -17.4 -17.49 2.2

2 8TS36.104 NTN-TDLA100-5 BF0 -18.8 -17.8 -18.43 1.0

Table 8.4.2.1-3 BF1 -18.9 -17.2 -18.29 1.7

16TS36.104 NTN-TDLA100-5 BF2 -24 -22.7 -21.12 2.9

Table 8.4.2.1-3 BF3 -24 -22.3 -21.16 2.8
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SCS Tones Repetations FRC Propagation Ericsson Samsung Huawei

Lockheed

Martin Company E Span

3.75kHz 1 4TS36.104 A16-1 NTN-TDLA100-1 -3.5 -3.3 -5.33 1.3 6.6

NTN-TDLC5-1 -6.1 -3.3 -5.3 -0.6 5.5

15kHz 12 16TS36.104 A16-5 NTN-TDLA100-1 -7.5 -6 -3.92 -5.6 3.6

NTN-TDLC5-1 -10 -6 -4.2 -7.2 5.8

3.75kHz 1 4TS36.104 A16-1 NTN-TDLA100-1 -7.1 -6.6 -8.77 -2.1 6.7

NTN-TDLC5-1 -8.7 -6.6 -8.75 -3.2 5.6

15kHz 12 16TS36.104 A16-5 NTN-TDLA100-1 -11.7 -10.3 -7.88 -9.1 3.8

NTN-TDLC5-1 -13.1 -10.3 -8.49 -10.3 4.6
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Rx antennas SCS Repetations Reference Propagation Ericsson Samsung Huawei

Lockheed

Martin Company E Span

13.75kHz 16TS36.104 8.5.2.2 NTN-TDLA100-1 0.84 -2.25 3.8 6.1

15kHz 16TS36.104 8.5.2.2 NTN-TDLA100-1 3.8 3.74 -9.2 0.3 13.0

23.75kHz 16TS36.104 8.5.2.2 NTN-TDLA100-1 -4.91 -9.65 -2 7.7

15kHz 16TS36.104 8.5.2.2 NTN-TDLA100-1 -5.1 -4.8 -11.12 -7.5 6.3
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Rx antennas Repetations Reference Propagation Preamble format Ericsson Samsung Huawei

Lockheed

Martin Company E Span

1 8TS36.104  NTN-TDLA100-1 PF0 10.5 12.79 8.25 4.5

Table 8.5.3.2.1-1 PF1 10.5 12.65 8.01 4.6

16TS36.104  NTN-TDLA100-1 PF0 5.9 8.84 1.34 7.5

Table 8.5.3.2.1-1 PF1 5.8 8.77 1.49 7.3

2 8TS36.104  NTN-TDLA100-1 PF0 0.7 3.65 3.66 3.0

Table 8.5.3.2.1-1 PF1 1.1 3.56 3.72 2.6

16TS36.104  NTN-TDLA100-1 PF0 -1.9 1.06 -2.63 3.7

Table 8.5.3.2.1-1 PF1 -1.7 1.06 -2.88 3.9
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CE Mode Repetations FRC Propagation Ericsson Samsung Huawei

Lockheed

Martin Company E average Span

A 8TS36.104 A3-2 NTN-TDLA100-5 -6.1 -4.5 -3.78 -4.79333333 2.3

NTN-TDLC5-5 -6.1 -7.1 -6.6 1.0

B 256TS36.104 A3-1 NTN-TDLA100-5 -15.1 -16.55 -15.825 1.5

NTN-TDLC5-5 -16.3 -17.32 -16.81 1.0

A 8TS36.104 A3-2 NTN-TDLA100-5 -10.5 -8.7 -8.54 -9.24666667 2.0

NTN-TDLC5-5 -9.2 -10.2 -9.7 1.0

B 256TS36.104 A3-1 NTN-TDLA100-5 -17.4 -18.78 -18.09 1.4

NTN-TDLC5-5 -18.1 -19.03 -18.565 0.9
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Rx antennas Repetations Reference Propagation Ericsson Samsung Huawei

Lockheed

Martin Company E AVERAGE Span

1 8TS36.104 8.3.9.2 NTN-TDLA100-5 -5.4 -7.65 -6.525 2.3

2 8TS36.104 8.3.9.2 NTN-TDLA100-5 -11.1 -9.8 -9.64 -10.18 1.5
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Lockheed

Martin Company E AVERAGE Span

8TS36.104 NTN-TDLA100-5 BF0 -13.3 -12 -13.75 -13.0166667 1.8

Table 8.4.2.1-3 BF1 -13.3 -11.4 -13.77 -12.8233333 2.4

16TS36.104 NTN-TDLA100-5 BF2 -19.6 -17.8 -17.34 -18.2466667 2.3

Table 8.4.2.1-3 BF3 -19.6 -17.4 -17.49 -18.1633333 2.2

8TS36.104 NTN-TDLA100-5 BF0 -18.8 -17.8 -18.43 -18.3433333 1.0

Table 8.4.2.1-3 BF1 -18.9 -17.2 -18.29 -18.13 1.7

16TS36.104 NTN-TDLA100-5 BF2 -24 -22.7 -23.35 1.3

Table 8.4.2.1-3 BF3 -22.3 -21.16 -21.73 1.1
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Tones Repetations FRC Propagation Ericsson Samsung Huawei

Lockheed

Martin Company E AVERAGE Span

1 4TS36.104 A16-1 NTN-TDLA100-1 -3.5 -3.3 -5.33 -4.04333333 2.0

NTN-TDLC5-1 -6.1 -3.3 -5.3 -4.9 2.8

12 16TS36.104 A16-5 NTN-TDLA100-1 -7.5 -6 -5.6 -6.36666667 1.9

NTN-TDLC5-1 -6 -4.2 -7.2 -5.8 3.0

1 4TS36.104 A16-1 NTN-TDLA100-1 -7.1 -6.6 -8.77 -7.49 2.2

NTN-TDLC5-1 -8.7 -6.6 -8.75 -8.01666667 2.2

12 16TS36.104 A16-5 NTN-TDLA100-1 -11.7 -10.3 -9.1 -10.3666667 2.6

NTN-TDLC5-1 -10.3 -8.49 -10.3 -9.69666667 1.8
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Rx antennas SCS Repetations Reference Propagation Ericsson Samsung Huawei

Lockheed

Martin Company E AVERAGE Span

13.75kHz 16TS36.104 8.5.2.2 NTN-TDLA100-1 0.84 3.8 2.32 3.0

15kHz 16TS36.104 8.5.2.2 NTN-TDLA100-1 3.8 3.74 0.3 2.613333333 3.5

23.75kHz 16TS36.104 8.5.2.2 NTN-TDLA100-1 -4.91 -2 -3.455 2.9

15kHz 16TS36.104 8.5.2.2 NTN-TDLA100-1 -5.1 -4.8 -7.5 -5.8 2.7
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Rx antennas Repetations Reference Propagation Preamble format Ericsson Samsung Huawei

Lockheed

Martin Company E AVERAGE Span

1 8TS36.104  NTN-TDLA100-1 PF0 10.5 12.79 11.645 2.3

Table 8.5.3.2.1-1 PF1 10.5 12.65 11.575 2.2

16TS36.104  NTN-TDLA100-1 PF0 5.9 8.84 7.37 2.9

Table 8.5.3.2.1-1 PF1 5.8 8.77 7.285 3.0

2 8TS36.104  NTN-TDLA100-1 PF0 3.65 3.66 3.655 0.0

Table 8.5.3.2.1-1 PF1 3.56 3.72 3.64 0.2

16TS36.104  NTN-TDLA100-1 PF0 -1.9 -2.63 -2.265 0.7

Table 8.5.3.2.1-1 PF1 -1.7 -2.88 -2.29 1.2
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CE Mode Repetations FRC Propagation Ericsson Samsung Huawei

Lockheed

Martin Company E Span

A 8TS36.104 A3-2 NTN-TDLA100-5 -6.1 -4.5 -3.78 2.3

NTN-TDLC5-5 -6.1 -7.1 -3.38 3.7

B 256TS36.104 A3-1 NTN-TDLA100-5 -15.1 -12.1 -16.55 4.5

NTN-TDLC5-5 -16.3 -13.9 -17.32 3.4

A 8TS36.104 A3-2 NTN-TDLA100-5 -10.5 -8.7 -8.54 2.0

NTN-TDLC5-5 -9.2 -10.2 -7.28 2.9

B 256TS36.104 A3-1 NTN-TDLA100-5 -17.4 -14.9 -18.78 3.9

NTN-TDLC5-5 -18.1 -15.9 -19.03 3.1
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Rx antennas Repetations Reference Propagation Ericsson Samsung Huawei

Lockheed

Martin Company E Span

1 8TS36.104 8.3.9.2 NTN-TDLA100-5 -5.4 -3.6 -7.65 4.1

2 8TS36.104 8.3.9.2 NTN-TDLA100-5 -11.1 -9.8 -9.64 1.5


