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Introduction

In last RAN#98e meeting, IoT NTN SAN RF requirement has been declared to be completed. In this contribution, we want to provide the initial analysis for IoT NTN SAN conformance testing based on the agreed work plan.
Discussion 
2.1. General part

2.1.1.Test configuration 

First of all, test configuration is one of essential parts for conformance testing to configure the test signals and how to place the signals within RF channel. In the following table, we provide some initial analysis for the applicability of TN test configurations to IoT over NTN SAN conformance testing. The detailed reasoning is provided as following.

Table 1. the analysis of applicability of E-UTRA test configuration for IoT over NTN SAN
	Test configuration in TS 36.141
	Applicability for IoT over NTN SAN 

	ETC1: Contiguous spectrum operation


	Applicable, however the carrier bandwidth should be replaced by 1.4MHz

	ETC2: Contiguous CA occupied bandwidth
	Not applicable since CA is not supported in Rel-17.

	ETC3: Non-contiguous spectrum operation
	Not applicable since there is not requirement defined 

	ETC4: Multi-band test configuration for full carrier allocation
	Not applicable since there are only two bands been specified in Rel-17 and multi-band operation is not defined for NTN SAN in Rel-17 yet.

	ETC5: Multi-band test configuration with high PSD per carrier
	Not applicable since there are only two bands been specified in Rel-17 and multi-band operation is not defined for NTN SAN in Rel-17 yet.

	ETC6: NB-IoT standalone multi-carrier operation


	Applicable, however the 600kHz channel spacing should be revisited

	ETC7: E-UTRA and NB-IoT standalone multi-carrier operation
	FFS, not sure whether SAN needs to support both E-UTRA and standalone NB-IoT simultaneously.

	ETC8: E-UTRA and NB-IoT in-band multi-carrier operation
	Not applicable, in-band and guard band is not supported for IoT over NTN in Rel-18.

	ETC9: E-UTRA and NB-IoT guard-band multi-carrier operation
	Not applicable, in-band and guard band is not supported for IoT over NTN in Rel-18.


Proposal 1: to use ETC1 and ETC6 for IoT over NTN SAN test configuration and FFS for ETC7.

2.1.2. Test case
For RF channels to be used to place carriers or place the maximum Base Station RF Bandwidth located within the supported frequency range in the operating band. The detailed proposals are summarized which has been agreed for NR NTN SAN conformance testing in [3].

Table 2. the analysis of RF channel placement for IoT over NTN SAN
	Requirements
	RF channels

	
	single carrier
	Multi-carrier
	Multi-carrier, Multi-band

	6.2
	BS output power
	B,M,T
	BRFBW, MRFBW, TRFBW
	BRFBW_T'RFBW, B'RFBW_TRFBW 

	6.3
	Total power dynamic range
	M
	-
	-

	6.5.2
	Frequency Error 
	Same as EVM
	Same as EVM
	Same as EVM

	6.5.3
	Modulation quality
	B,M,T
	BRFBW, MRFBW, TRFBW
	BRFBW_T'RFBW, B'RFBW_TRFBW 

	6.6.1
	Occupied BW
	M
	-
	-

	6.6.2
	ACLR
	B,M,T
	BRFBW, MRFBW, TRFBW
	BRFBW_T'RFBW, B'RFBW_TRFBW 

	6.6.4
	Operating band unwanted emissions
	B,M,T
	BRFBW, MRFBW, TRFBW
	BRFBW_T'RFBW, B'RFBW_TRFBW 

	6.6.5
	Transmitter spurious emissions
	B for spurious frequencies below the band, T for frequencies above the band
	BRFBW for spurious frequencies below the band, TRFBW for frequencies above the band
	BRFBW_T'RFBW, B'RFBW_TRFBW 


	Requirements
	RF channels

	
	single carrier
	Multi-carrier
	Multi-carrier, Multi-band

	7.2
	Reference sensitivity level
	B,M,T
	-
	-

	7.3
	Dynamic range
	M
	-
	-

	7.4.1
	Adjacent Channel Selectivity(ACS) 
	M
	 MRFBW
	BRFBW_T'RFBW, B'RFBW_TRFBW 

	7.5
	Out of band blocking
	M
	 MRFBW
	BRFBW_T'RFBW, B'RFBW_TRFBW 

	7.6
	Receiver spurious emissions
	M
	 MRFBW
	BRFBW_T'RFBW, B'RFBW_TRFBW 

	7.8
	In-channel selectivity
	M
	-
	-


Proposal 2: to agree with RF channels as above Table 2 for IoT over NTN SAN conformance testing for both type 1-H and type 1-O.

2.1.3. Test model for eMTC over NTN
For IoT NTN SAN in Rel-17, since S-band 256 and L-band 255 are both FDD band, therefore TDD pattern related configuration in TS 36.141 section 6.1.1 is not applicable.

In addition, as mentioned before in test configuration section, NB-IoT operation in NR in-band introduced in Rel-16 is also not applicable.

Table 3. the analysis of test model for eMTC over NTN SAN
	Test models in TS38.141-1
	Applicability for NTN SAN 

	E-TM1.1
	Applicable,  

to transmitter intermodulation;

only 1.4MHz is applicable 

	E-TM1.2
	Applicable, 

since the RE level power control has been agreed in TS36.108. 

only 1.4MHz is applicable.

	E-TM2
	Applicable, 

only 1.4MHz is applicable;

TDD related configuration is not applicable

	E-TM2a
	Not applicable 

since 256QAM is not supported. 

	E-TM2b
	Not applicable 

since 1024QAM is not supported. 

	sE-TM2-1, sE-TM2a-1,sE-TM2-2, sE-TM2a-2
	Not applicable, 

it’s not expected to support sTTI related test model for IoT NTN SAN

	E-TM3.1
	Applicable, 

In the declaration part, output power for 64QAM might be allowed with some power backoff. 

only 1.4MHz is applicable.

	E-TM3.1a
	Not applicable 

since 256QAM is not supported. 

	E-TM3.1b
	Not applicable 

since 1024QAM is not supported. 

	sE-TM3.1-1,sE-TM3.1a-1,sE-TM3.1-2,sE-TM3.1a-2
	Not applicable, 

it’s not expected to support sTTI related test model for IoT NTN SAN

	E-TM3.2
	Applicable

TDD related configuration is not applicable.
Only 1.4MHz is applicable.

	sE-TM3.2-1,sE-TM3.2-2
	Not applicable, 

it’s not expected to support sTTI related test model for IoT NTN SAN

	E-TM3.3
	Applicable

only 1.4MHz is applicable.

TDD related configuration is not applicable

	sE-TM3.3-1,sE-TM3.3-2
	Not applicable, 

it’s not expected to support sTTI related test model for IoT NTN SAN


Proposal 3: for eMTC over NTN, to agree with test models as above table 3 and reuse data content in clause 6.1.2 in TS36.141 for IoT NTN SAN conformance testing for both type 1-H and type 1-O.

2.1.4. Test model for NB-IoT over NTN
For NB-IoT over NTN SAN in Rel-17, test model and data content in clause 6.1..3 and 6.1.4 could be reused for IoT over NTN SAN conformance testing spec. 
Proposal 4: for eMTC over NTN, to reuse the test model and data content in clause 6.1..3 and 6.1.4 for IoT over NTN SAN conformance testing.
2.2. Measurement setup for NTN SAN conformance testing.
For measurement setup for SAN type 1-H and 1-O, the existing generic setup in TS38.181 could be reused for IoT over NTN SAN.
Proposal 5: for measurement setup for SAN type 1-H and 1-O, the existing generic setup in TS38.181 could be reused for IoT over NTN SAN.
2.3. Measurement uncertainty
From our understanding, the existing measurement uncertainty defined in TS38.181 could be reused for IoT over NTN conformance testing.  
Proposal 6: the existing measurement uncertainty defined in TS38.181 could be reused for IoT over NTN conformance testing.  
2.4. Others

For EVM related test procedures like Total dynamic range requirement and EVM requirement, for IoT over NTN SAN conformance testing, the existing test procedures in TS 36.141 should be updated given the supported modulation orders for IoT over NTN SAN compared with TN BS.

Proposal 7: test procedures for total dynamic range and EVM requirement in TS 36.141 should be updated for IoT NTN SAN since the supported the highest modulation order are different among TN BS and NTN BS. 
Conclusions
In this contribution, we want to share some further consideration for SAN OBUE and transmitter spurious emission requirement as following: 

Proposal 1: to use ETC1 and ETC6 for IoT over NTN SAN test configuration and FFS for ETC7.

Proposal 2: to agree with RF channels as above Table 2 for IoT over NTN SAN conformance testing for both type 1-H and type 1-O.

Proposal 3: for eMTC over NTN, to agree with test models as above table 3 and reuse data content in clause 6.1.2 in TS36.141 for IoT NTN SAN conformance testing for both type 1-H and type 1-O.

Proposal 4: for eMTC over NTN, to reuse the test model and data content in clause 6.1..3 and 6.1.4 for IoT over NTN SAN conformance testing.
Proposal 5: for measurement setup for SAN type 1-H and 1-O, the existing generic setup in TS38.181 could be reused for IoT over NTN SAN.
Proposal 6: the existing measurement uncertainty defined in TS38.181 could be reused for IoT over NTN conformance testing.  
Proposal 7: test procedures for total dynamic range and EVM requirement in TS 36.141 should be updated for NTN SAN since the supported the highest modulation order are different among TN BS and NTN BS.
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