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Background
During RAN#96 meeting, revised WID [1] on NB-IoT/eMTC core & performance requirements for NTN was approved. In this contribution, we share our views about NB-IoT/eMTC SAN demodulation performance requirements for NTN.
Discussion
Test scope
General
As per RAN1 discussion in Rel-17 LTE NTN IOT WI, time and frequency synchronization enhancements and timing relationship enhancements are introduced. For the detail baseband processing, a duration of uplink transmission between segments for PUSCH, PUCCH and NPUSCH should be dropped based on UE capability, so there has impact on baseband processing. From our understanding, test setup should be proper select for PUSCH, PUCCH and NPUSCH cases so that proper processing for such impact can be verified. In addition, from the test scope point of view, we don’t see any other new features different from legacy NB-IoT/eMTC are introduced, so legacy NB-IoT/eMTC cases can be considered for LTE NTN IOT demodulation requirements definition. Also, similar as NR NTN discussion, to reduce the test effort, further limitation for the number of the test cases is needed.
Test setup should be proper select for PUSCH, PUCCH and NPUSCH cases so that proper baseband processing for the impact of UE behavior that to drop a duration of uplink transmission between segments can be verified.
Legacy NB-IoT/eMTC cases can be considered for LTE NTN IOT demodulation requirements definition, with further limitation for the number of the test cases to reduce the test effort.
Test parameters
Bandwidth
For the bandwidth, as per TS 36.108, we should follow RF agreement that 1.4MHz bandwidth for category M1 and 200kHz bandwidth for category NB1/NB2.
Use 1.4MHz bandwidth for category M1 demodulation requirements and 200kHz bandwidth for category NB1/NB2 demodulation requirements.
Antenna configuration
For the Antenna configuration, both 1Rx and 2Rx are defined for all SAN demodulation requirements in Rel-17 NR NTN WI. Same method can be reused for NB-IoT/eMTC SAN demodulation performance requirements.
Define both 1Rx and 2Rx requirements for all SAN demodulation requirements for NB-IoT/eMTC.
Propagation conditions
In Rel-17 NR NTN WI, two new propagation condition named NTN-TDLA100-200 and NTN-TDLC5-200 for NTN scenario are defined. So we propose to use the same propagation condition for LTE NTN IOT performance requirements definition.
Use NTN-TDLA100-200 and NTN-TDLC5-200 for LTE NTN IOT performance requirements definition.
CSI reporting
In NTN scenario, it is very limit use for CSI reporting since there is large RTT delay so that the reporting CSI information may outdated. Also in NR or LTE NTN discussion at UE side, there is also no CSI reporting case defined. So we propose to not consider CSI reporting for LTE NTN IOT performance requirements definition.
Do not consider CSI reporting for LTE NTN IOT performance requirements definition.
Other parameters
For other parameters, we propose to reuse from the legacy NB-IoT/eMTC cases directly if no other reason.
Reuse other parameters from the legacy NB-IoT/eMTC cases directly if no other reason.
Overview of the test cases
Based on above discussion, the overview of test cases is shown in following section 2.3.1 and section 2.3.2.
Define performance requirements based on the overview of the test cases shown in section 2.3.1 and section 2.3.2.
eMTC
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Requirements for PUSCH supporting coverage enhancement are reused from TS 36.104, section 8.2.7.
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 B)
	FRC
(Annex A)
	Fraction of maximum throughput

	1
	1/2
	Mode A
	NTN-TDLA100-200
NTN-TDLC5-200
	A3-2
	70%

	1
	1/2
	Mode A
	NTN-TDLA100-200
NTN-TDLC5-200
	A3-2
	70%



Minimum requirements for PUSCH, 1.4 MHz Channel Bandwidth for Mode B, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput

	1
	1/2
	Mode B
	NTN-TDLA100-200
NTN-TDLC5-200
	A3-1
	70%

	1
	1/2
	Mode B
	NTN-TDLA100-200
NTN-TDLC5-200
	A3-1
	70%
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Requirements for PUSCH supporting subPRB transmission are reused from TS 36.104, section 8.2.10.
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 B)
	FRC
(Annex A)
	Fraction of maximum throughput

	1
	1/2
	Mode A
	NTN-TDLA100-200
	A25-1
	70%

	1
	1/2
	Mode A
	NTN-TDLA100-200
	A25-1
	70%



Minimum requirements for PUSCH, 1.4 MHz Channel Bandwidth for Mode B, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput

	1
	1/2
	Mode B
	NTN-TDLA100-200
	A25-2
	70%

	1
	1/2
	Mode B
	NTN-TDLA100-200
	A25-2
	70%



[bookmark: _Toc20997860][bookmark: _Toc29478539][bookmark: _Toc35933137][bookmark: _Toc35935425][bookmark: _Toc37163009][bookmark: _Toc37173337][bookmark: _Toc37173589][bookmark: _Toc44754145][bookmark: _Toc45825573][bookmark: _Toc45825825][bookmark: _Toc45826077][bookmark: _Toc45826329][bookmark: _Toc52466495][bookmark: _Toc66869480][bookmark: _Toc66872298][bookmark: _Toc75173455][bookmark: _Toc76497271][bookmark: _Toc82894072][bookmark: _Toc89684603][bookmark: _Toc98574744]PUCCH performance requirements for coverage enhancement
PUCCH performance requirements for coverage enhancement are reused from TS 36.104, section 8.3.9.
ACK missed detection requirements for single user PUCCH format 1a
The ACK missed detection probability shall not exceed 1%.
Minimum requirements for single user PUCCH format 1a, 1Tx, 1.4 MHz Channel Bandwidth
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and
correlation matrix (Annex B)
	Repetitions

	
	
	
	
	

	 1
	1/2
	normal
	NTN-TDLA100-200
	4

	
	
	
	
	8

	
	
	
	
	32
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Minimum requirements for PUCCH format 2, 1Tx, 1.4 MHz Channel Bandwidth
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and
correlation matrix (Annex B)
	Repetitions

	
	
	
	
	

	 1
	1/2
	normal
	NTN-TDLA100-200
	4

	
	
	
	
	8

	
	
	
	
	32

	 1
	1/2
	normal
	NTN-TDLA100-200
	4

	
	
	
	
	8

	
	
	
	
	32



Performance requirements for PRACH
Performance requirements for PRACH are reused from TS 36.104, section 8.4.2.
The probability of detection shall be equal to or exceed 99%.
PRACH missed detection requirements for coverage enhancement (PRACH frequency hopping OFF)
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Frequency offset
	Number of Repetitions

	
	
	
	
	

	1
	1/2
	AWGN
	0
	4

	
	
	
	
	8

	
	
	
	
	16

	
	
	
	
	32

	
	
	NTN-TDLA100-200
	270 Hz
	4

	
	
	
	
	8

	
	
	
	
	16

	
	
	
	
	32



PRACH missed detection requirements for coverage enhancement (PRACH frequency hopping ON)
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Frequency offset
	Number of Repetitions

	
	
	
	
	

	1
	1/2
	NTN-TDLA100-200
	270 Hz
	4

	
	
	
	
	8

	
	
	
	
	16

	
	
	
	
	32



NB-IOT
Requirements for NPUSCH format 1
Requirements for NPUSCH format 1 are reused from TS 36.104, section 8.5.1.
Minimum requirements for NPUSCH format 1, 200KHz Channel Bandwidth, 3.75KHz subcarrier spacing, 1Tx
	Number of TX antennas
	Number of RX antennas
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Repetition number
	Fraction of  maximum throughput

	1
	1/2
	3.75KHz
	1
	NTN-TDLA100-200
NTN-TDLC5-200
	A16-1
	1
	70%

	
	
	
	
	
	
	16
	70%

	
	
	
	
	
	
	64
	70%



Minimum requirements for NPUSCH format 1, 200KHz Channel Bandwidth, 15KHz subcarrier spacing, single subcarrier, 1Tx
	Number of TX antennas
	Number of RX antennas
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Repetition number
	Fraction of  maximum throughput

	1
	1/2
	15KHz
	1
	NTN-TDLA100-200
NTN-TDLC5-200
	A16-2
	1
	70%

	
	
	
	
	
	
	16
	70%

	
	
	
	
	
	
	64
	70%



Minimum requirements for NPUSCH format 1, 200KHz Channel Bandwidth, 15KHz subcarrier spacing, multiple subcarriers, 1Tx
	Number of TX antennas
	Number of RX antennas
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Repetition number
	Fraction of  maximum throughput

	1
	1/2
	15KHz
	3
	NTN-TDLA100-200
	A16-3
	2
	70%

	
	
	
	
	
	
	16
	70%

	
	
	
	
	
	
	64
	70%

	
	
	
	6
	NTN-TDLA100-200
	A16-4
	2
	70%

	
	
	
	
	
	
	16
	70%

	
	
	
	
	
	
	64
	70%

	
	
	
	12
	NTN-TDLA100-200
	A16-5
	2
	70%

	
	
	
	
	
	
	16
	70%

	
	
	
	
	
	
	64
	70%



Minimum requirements for NPUSCH format 1 with two HARQ processes and multiple TBs with interleaved transmission
	Number of TX antennas
	Number of RX antennas
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Repetition number
	Fraction of  maximum throughput

	1
	1/2
	15KHz
	12
	NTN-TDLA100-200
	A16-6
	64
	70%
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Requirements for NPUSCH format 2 are reused from TS 36.104, section 8.5.2
The ACK missed detection probability shall not exceed 1%.
Minimum requirements for NPUSCH format 2, 200KHz Channel Bandwidth, 3.75KHz subcarrier spacing, 1Tx
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Number of allocated subcarriers
	Subcarrier spacing
	Repetition number

	1
	1/2
	NTN-TDLA100-200
	1
	3.75KHz
	1

	
	
	
	
	
	16

	
	
	
	
	
	64



Minimum requirements for NPUSCH format 2, 200KHz Channel Bandwidth, 15KHz subcarrier spacing, 1Tx
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Number of allocated subcarriers
	Subcarrier spacing
	Repetition number

	1
	1/2
	NTN-TDLA100-200
	1
	15KHz
	1

	
	
	
	
	
	16

	
	
	
	
	
	64
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Performance requirements for NPRACH are reused from TS 36.104, section 8.5.3
The probability of detection shall be equal to or exceed 99%.
NPRACH missed detection requirements for FDD
	Number of TX antennas
	Number of RX antennas
	Repetition number
	Propagation conditions and correlation matrix (Annex B)
	Frequency offset

	
	
	
	
	

	1
	1/2
	8
	AWGN
	0

	
	
	
	NTN-TDLA100-200
	200 Hz

	
	
	32
	AWGN
	0

	
	
	
	NTN-TDLA100-200
	200 Hz



Proposals
In this contribution, we discuss on NB-IoT/eMTC SAN demodulation performance requirements for NTN. Our observations and proposals are:
1. Test setup should be proper select for PUSCH, PUCCH and NPUSCH cases so that proper baseband processing for the impact of UE behavior that to drop a duration of uplink transmission between segments can be verified.
Legacy NB-IoT/eMTC cases can be considered for LTE NTN IOT demodulation requirements definition, with further limitation for the number of the test cases to reduce the test effort.
Use 1.4MHz bandwidth for category M1 demodulation requirements and 200kHz bandwidth for category NB1/NB2 demodulation requirements.
Define both 1Rx and 2Rx requirements for all SAN demodulation requirements for NB-IoT/eMTC.
Use NTN-TDLA100-200 and NTN-TDLC5-200 for LTE NTN IOT performance requirements definition.
Do not consider CSI reporting for LTE NTN IOT performance requirements definition.
Reuse other parameters from the legacy NB-IoT/eMTC cases directly if no other reason.
Define performance requirements based on the overview of the test cases shown in section 2.3.1 and section 2.3.2.
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