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1.	Introduction
Measurement uncertainty and Test tolerance should be analysed for NB-IoT (Narrowband IoT)/eMTC (enhanced Machine Type Communication) core & performance requirements for Non-Terrestrial Networks (NTN) WI [1]. However, this part is still not finished.
This document proposes a way forward to progress on measurement uncertainties and test tolerances for NB-IoT NTN.
[bookmark: OLE_LINK53]2. 	Discussion
[bookmark: _Hlk148633596]2.1 Feasibility of reusing legacy MU and TT analysis.
R5-235184 [1] has already discussed the feasibility of reusing MU TT of legacy TN RF TX/RX test cases to NB IoT NTN RF TX/RX test cases.
	As IoT NTN core requirements have been mostly leveraged from eMTC category M1 and NB-IoT categories NB1 and NB2 legacy and testing frequencies for IoT NTN are in the same range as for eMTC category M1 and NB-IoT categories NB1 and NB2 legacy, test procedures are also leverage from legacy technologies. Hence, it seems reasonable to leverage legacy eMTC category M1 and NB-IoT categories NB1 and NB2 measurement uncertainties and test tolerances for IoT NTN whenever core requirements and test procedures are leveraged.
Proposal 1: leverage legacy eMTC category M1 and NB-IoT categories NB1 and NB2 measurement uncertainties and test tolerances for IoT NTN whenever core requirements and test procedures are leveraged.



Same approach can be adopted to NB IoT NTN RRM cases. The reasons are as follow, 
· NB IoT NTN core requirements have been mostly leveraged from legacy TN RRM
· Testing frequencies for NB IoT NTN are in the same range as for legacy TN RRM
· Test procedures are mostly leverage from legacy TN RRM
· Test equipment are also the same as legacy TN RRM
Observation 1: The measurement uncertainties and test tolerances analysis of legacy TN NB-IoT categories NB1 and NB2 RRM cases can be reused to NB IoT NTN RRM cases.
2.2 Reuse type.
Even based on the discussions above, there are some differences between each RRM cases. We summarise 4 kinds of reuse types. 
1. Type 1: Completely reuse the MU TT analysis of legacy TN NB IoT RRM cases, including control parameters, value of parameters, test requirements and analysis method.
2. Type 2: Minor modification between legacy TN NB IoT RRM cases and NTN cases such as different operation mode or test requirements or test parameters.
3. Type 3: Just reuse the analysis method of legacy TN NB IoT RRM cases but with different spreadsheet analysis.
4. Type 4: Others.
Observation 2: Different NB IoT NTN RRM cases may have different reuse type.
2.3 Details for each test case
According to the classification of section 2.2, NB IoT NTN RRM cases are mapped to reuse types and listed in below table.
	Title and Associated T-doc
	Reuse Type and Details

	13.1.1.1 HD – FDD Intra frequency case for UE Category NB1 in normal coverage
36.521-3: R5-236004
36.903: R5-236009
	Type 2:
1. The template of TC 4.2.18 still can be reused here with one additional key parameter of SintrasearchP according to core spec.
2. Remove the parameter of LTE due to TC 13.1.1.1/3 apply "standalone mode" instead of "in-band mode". No impact to TTMU analysis.
3. TT/MU has no change due to no impact on measurement rule

	13.1.1.2 HD – FDD Intra frequency case for UE Category NB1 Standalone mode in normal coverage with serving cell RRM measurement relaxation
36.521-3: R5-236005
36.903: R5-236009
	Type 3:
1. The template of TC 4.2.18 still can be referred here with major change on test procedure and additional two key parameters of SintrasearchP and SSearchDeltaP.
2. Remove the parameter of LTE due to TC 13.1.1.2 apply "standalone mode" instead of "in-band mode". No impact to TTMU analysis.
3. Remove the part of T3 due to no return from Cell2 to Cell1.
4. TT of 0.45 dB for Cell 2 Es/Noc is derived due to the ranking rule of reselection according the key parameter of TC 13.1.1.2

	13.1.1.3 HD – FDD Intra frequency case for UE Category NB1 Standalone mode in normal coverage with UE specific DRX
Same as 13.1.1.1
	Same as 13.1.1.1

	13.3.1.1 HD-FDD Intra-frequency RRC Re-establishment for UE category NB1 in Standalone mode under normal coverage
36.903: R5-236006
36.521-3: R5-236007
	Type 2: 
1. The template of TC 6.1.16 still can be reused here due to no intra cell interference in TC 13.3.1.1.
2. Remove the parameter of LTE due to TC 13.3.1.1 apply "standalone mode" instead of "in-band mode". No impact to TTMU analysis.

	13.3.1.2 HD-FDD Intra-frequency RRC Re-establishment for UE category NB1 in Standalone mode under enhanced coverage
36.903: R5-236006
36.521-3: R5-236008
	Type 2: 
1. The template of TC 6.1.15 can be reused here.
2. Remove the parameter of LTE due to TC 13.3.1.2 apply "standalone mode" instead of "in-band mode". No impact to TTMU analysis.

	13.3.2.1 Contention Based Random Access Test for UE category NB1 UEs in Satellite Access - Standalone mode in normal coverage
36.521-3: R5-236030
36.903: R5-236025
	Type 2: 
1. The template of TC 6.2.16 still can be reused with minor change on the requirement of Io power (caused by BW change) and requirement of Transmit Timing error according to core spec.
2. TTMU for NRSRP has no change due to no impact on minimum Io power requirement. 
3. TT of 3*TS for Transmit Timing is derived according to the timing error limit in core spec.

	13.3.2.2 Contention Based Random Access Test for UE category NB1 UEs in Satellite Access - Standalone mode in Enhanced Coverage
Same as 13.3.2.1
	Same as 13.3.2.1

	13.3.2.3 Contention Based Random Access on Non-anchor Carrier Test for UE category NB1 UEs Standalone mode in Enhanced Coverage
Same as 13.3.2.1
	Same as 13.3.2.1

	13.4.1.1 E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE Standalone mode under normal coverage for Satellite Access
36.903: R5-236002
36.521-3: R5-236003
	Type 3:
1. The template of TC 7.1.17 still can be reused here with minor change on frequency error according to core spec
2. Remove the parameter of LTE due to TC 13.4.1.1 apply "standalone mode" instead of "in-band mode". No impact to TTMU analysis.
3. The test tolerance for uplink signal transmit timing relative to downlink, has no change according to TS 36.903.
4. TT of -0.5* Ts for maximum timing change in one adjustment is the same as the system uncertainty due to the timing change from frequency error is negligible. 
5. Both TT of -3.6 * Ts for minimum aggregate adjustment rate per second and TT of 1.1 * Ts for maximum aggregate adjustment rate per 200ms are derived according to test system uncertainty and frequency error allowance in core spec.

	13.4.1.2 E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE Standalone mode under enhanced coverage for Satellite Access
Same as 13.4.1.1
	Type 3:
Item 1 to 3 are same as 13.4.1.1.
4. For test 2, DRX is configured. Add TT analysis for the first transmission in DRX on duration. The first transmission in the DRX cycle immediately after DL timing adjustment shares the same requirement and can use the same test tolerance as initial transmission.

	13.4.1.3 	E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE Standalone mode under enhanced coverage with segment transmission in NGSO for Satellite Access
Same as 13.4.1.1
	Type 3:
Item 1 to 3 are Same as 13.4.1.1.
4. Transmission segment is configured. Add TT analysis for the first transmission in each segment. The first transmission in each segment shares the same requirement and can use the same test tolerance as initial transmission.

	13.4.2.1 HD-FDD UE Timing Advance Adjustment Accuracy Test for UE Category NB1 in Standalone Mode under Normal Coverage
36.903: R5-236000
36.521-3: R5-236001
	Type 1.

	13.4.2.2 HD-FDD UE Timing Advance Adjustment Accuracy Test for UE Category NB1 in Standalone Mode under Enhance Coverage
36.903: R5-236000
36.521-3: R5-236001
	Same as 13.4.2.1

	13.4.3.1 HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 Standalone mode in normal coverage
36.903: R5-235998
36.521-3: R5-235999
	Type 4.
1. The template of NR RLM OOS TC 6.5.1.1 can be referred here with minor change on the SNR measurement over SSB and the propagation condition.
2. Remove the uncertainty for SNR measurement over SSB. No impact on TTMU analysis.
3. Remove “Fading profile uncertainty” due to TC 13.4.3.1 apply AWGN channel.
4. TT of 0.4 dB, 0.3 dB, -0.3 dB, and 0.4 dB for Es/Noc are derived due to the requirement of SNR variation in T1, T2, T3, and T4 according to the key parameter and uncertainties of TC 13.4.3.1.

	13.4.3.2 HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 Standalone mode in enhanced coverage
Same as 13.4.3.1
	Same as 13.4.3.1

	13.4.3.3 HD-FDD Radio Link Monitoring Test for In-sync with DRX for UE Category NB1 Standalone mode in Enhanced Coverage
36.903: R5-235996
36.521-3: R5-235997
	Type 4.
1. T2 test tolerance ref to NB-IOT RLM in-sync TC 7.3.62. No difference between legacy and NB IoT NTN.
2. The template of NR RLM in-sync TC 6.5.1.2 can be referred here with minor change on the SNR measurement over SSB and the propagation condition.
3. Remove the uncertainty for SNR measurement over SSB. No impact on TTMU analysis.
4. Remove “Fading profile uncertainty” due to TC 13.4.3.1 apply AWGN channel.
5. TT of 0.3 dB, -0.3 dB, and 0.3 dB for Es/Noc are derived due to the requirement of SNR variation in T1, T2, and T3 according to the key parameter and uncertainties of TC 13.4.3.3.

	13.4.3.4 HD-FDD Radio Link Monitoring Test for In-sync with DRX for UE Category NB1 Standalone mode in Normal Coverage
Same as 13.4.3.3
	Same as 13.4.3.3

	13.4.3.5 HD-FDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 Standalone mode in Normal Coverage
Same as 13.4.3.3
	Same as 13.4.3.3

	13.4.3.6 	HD-FDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 Standalone mode in Enhanced Coverage
Same as 13.4.3.3
	Same as 13.4.3.3

	13.4.3.7 HD-FDD Radio Link Monitoring Test for Out-of-sync without DRX for UE Category NB1 Standalone mode in Normal Coverage
Same as 13.4.3.1
	Same as 13.4.3.1

	13.4.3.8 HD-FDD Radio Link Monitoring Test for Out-of-sync without DRX for UE Category NB1 Standalone mode in Enhanced Coverage
Same as 13.4.3.1
	Same as 13.4.3.1

	13.6.2.1 E-UTRAN HD-FDD Downlink channel quality reporting accuracy for UE Category NB1 Standalone mode under normal coverage
36.521-3: R5-236627
36.903: R5-236026
	Type 4: 
1. No NB IoT legacy cases. The analysis method is reference to demod NPDCCH analysis, because the pm-dsg calculation is exactly the same. 

	13.6.2.2 E-UTRAN HD-FDD Downlink channel quality reporting accuracy for UE Category NB1 Standalone mode under enhanced coverage
Same as 13.6.2.1
	Same as 13.6.2.1

	13.6.2.3 E-UTRAN HD-FDD Downlink channel quality reporting accuracy on non-anchor carrier for UE Category NB1 Standalone mode under normal coverage
Same as 13.6.2.1
	Same as 13.6.2.1

	13.6.2.4 E-UTRAN HD-FDD Downlink channel quality reporting accuracy on non-anchor carrier for UE Category NB1 Standalone mode under enhanced coverage
Same as 13.6.2.1
	Same as 13.6.2.1

	13.6.2.5 E-UTRAN HD-FDD Downlink channel quality reporting accuracy in RRC_CONNECTED for UE Category NB1 Standalone mode under normal coverage
Same as 13.6.2.1
	Same as 13.6.2.1

	13.6.2.6 E-UTRAN HD-FDD Downlink channel quality reporting accuracy in RRC_CONNECTED for UE Category NB1 Standalone mode under enhanced coverage
Same as 13.6.2.1
	Same as 13.6.2.1



Proposal 1: Leverage the legacy TN measurement uncertainties term ‘AWGN absolute power’ for NTN test cases.
Proposal 2: Leverage the legacy TN measurement uncertainties term ‘Ratio of nCell1 signal / AWGN’ for NTN test cases.
Proposal 3: Leverage the legacy TN measurement uncertainties term ‘AWGN flatness and signal flatness’ for NTN test cases.
Proposal 4: Leverage the legacy TN measurement uncertainties term ‘Relative UE timing adjustment’ for NTN test cases.
Proposal 5: Leverage the legacy TN measurement uncertainties term ‘Uplink signal transmit timing relative to downlink’ for NTN test cases.
Proposal 6: Leverage the legacy TN measurement uncertainties term ‘Absolute power measurement’ for NTN test cases.
Proposal 7: Leverage the legacy TN measurement uncertainties term ‘Power step relative measurement’ for NTN test cases.

3. 	Conclusion
This document proposes a way forward to the test methodology of IoT NTN.
The following observations and proposals are made:
Observation 1: The measurement uncertainties and test tolerances analysis of legacy TN NB-IoT categories NB1 and NB2 RRM cases can be reused to NB IoT NTN RRM cases.
Observation 2: Different NB IoT NTN RRM cases may have different reuse type.
Proposal 1: Leverage the legacy TN measurement uncertainties term ‘AWGN absolute power’ for NTN test cases.
Proposal 2: Leverage the legacy TN measurement uncertainties term ‘Ratio of nCell1 signal / AWGN’ for NTN test cases.
Proposal 3: Leverage the legacy TN measurement uncertainties term ‘AWGN flatness and signal flatness’ for NTN test cases.
Proposal 4: Leverage the legacy TN measurement uncertainties term ‘Relative UE timing adjustment’ for NTN test cases.
Proposal 5: Leverage the legacy TN measurement uncertainties term ‘Uplink signal transmit timing relative to downlink’ for NTN test cases.
Proposal 6: Leverage the legacy TN measurement uncertainties term ‘Absolute power measurement’ for NTN test cases.
Proposal 7: Leverage the legacy TN measurement uncertainties term ‘Power step relative measurement’ for NTN test cases.

Summary of all associated CRs are shown below,
	TC Group
	CR ID 
	Title
	Associated proposals

	RLM
	R5-235996
	Addition TT analysis for NB-IoT NTN RLM IS test cases
	Proposal 1 and proposal 2

	
	R5-235997
	Update NB-IoT NTN RLM IS test cases including TTs
	

	
	R5-235998
	Addition TT analysis for NB-IoT NTN RLM OOS test cases
	

	
	R5-235999
	Update NB-IoT NTN RLM OOS test cases including TTs
	

	Timing advance
	R5-236000
	Addition TT analysis for NB-IoT NTN timing advance test cases
	Proposal 1, Proposal 2 and Proposal 4

	
	R5-236001
	Update NB-IoT NTN timing advance test cases including TTs
	

	Timing accuracy
	R5-236002
	Addition TT analysis for NB-IoT NTN timing accuracy test cases
	Proposal 1, Proposal 2, Proposal 4 and Proposal 5

	
	R5-236003
	Update NB-IoT NTN timing accuracy test cases including TTs
	

	Cell reselection
	R5-236004
	Correction of NB-IoT NTN Cell reselection test cases 13.1.1.1 and 13.1.1.3 with Test Tolerance
	Proposal 1 and proposal 2

	
	R5-236005
	Correction of NB-IoT NTN Cell reselection test cases 13.1.1.2 with Test Tolerance
	

	
	R5-236009
	Addition of TT analysis for NB-IoT Cell Reselection test cases 13.1.1.1, 13.1.1.2 and 13.1.1.3
	

	Re-establishment
	R5-236006
	TT analysis addition for NB-IoT NTN RRC Re-establishment test cases 13.3.1.1 and 13.3.1.2
	Proposal 1 and proposal 2

	
	R5-236007
	Correction of NB-IoT NTN RRC Re-establishment test case 13.3.1.1 with Test Tolerance
	

	
	R5-236008
	Correction of NB-IoT NTN RRC Re-establishment test case 13.3.1.2 with Test Tolerance
	

	Downlink channel quality reporting accuracy
	R5-236627
	Deletion of editor’s notes of MU TT and update TT value for IoT NTN DCQR test cases
	Proposal 2 and proposal 3

	
	R5-236026
	Addition TT analysis for NB-IoT NTN downlink channel quality reporting accuracy test cases
	

	Random access
	R5-236030
	Deletion of editor’s notes of MU TT and update TT value for IoT NTN RA test cases
	Proposal 1, proposal 2, proposal 5, proposal 6 and proposal 7

	
	R5-236025
	Addition TT analysis for NB-IoT NTN random access test cases
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