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----------------------------------------------------- Beginning of Change ------------------------------------------------------------
[bookmark: _Toc12787][bookmark: _Toc121932931][bookmark: _Toc121908645][bookmark: _Toc124186440]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	ITU-R Recommendation SM.329: "Unwanted emissions in the spurious domain".
[3]	3GPP TS 36.181: "Evolved Universal Terrestrial Radio Access (E-UTRA); Satellite Access Node conformance testing; Satellite Node conformance testing".
[4]	ITU-R Recommendation M.1545: "Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications-2000".
[5]	ITU-R Recommendation SM.328: "Spectra and bandwidth of emissions".
[6]	ITU-R Recommendation SM.1541-6: "Unwanted emissions in the out-of-band domain".
[7]	3GPP TS 38.108: “Satellite Access Node radio transmission and reception”.
[8]	3GPP TS 36 104: "E-UTRA Base Station (BS) radio transmission and reception".
[9]	3GPP TS 36.211: Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and modulation”
[10]	3GPP TR 38 811: "Study on New Radio (NR) to support non-terrestrial networks".

------------------------------------------------- Unchanged sections omitted --------------------------------------------------------

[bookmark: _Toc20997822][bookmark: _Toc29478501][bookmark: _Toc35933099][bookmark: _Toc35935387][bookmark: _Toc37162971][bookmark: _Toc37173299][bookmark: _Toc37173551][bookmark: _Toc44754107][bookmark: _Toc45825535][bookmark: _Toc45825787][bookmark: _Toc45826039][bookmark: _Toc45826291][bookmark: _Toc52466457][bookmark: _Toc66869442][bookmark: _Toc66872260][bookmark: _Toc75173417][bookmark: _Toc76497233][bookmark: _Toc82894034][bookmark: _Toc89684565][bookmark: _Toc98574706][bookmark: _Toc123306934][bookmark: _Toc124186753]8.1	General
Performance requirements for the SAN are specified for the fixed reference channels defined in Annex A and the propagation conditions in Annex E. The requirements only apply to those FRCs that are supported by the base station.
Unless stated otherwise, performance requirements apply for a single carrier only. For FDD operation the requirements in clause 8 shall be met with the transmitter(s) on.
NOTE:	In normal operating conditions the SAN in FDD operation is configured to transmit and receive at the same time. The transmitter may be off for some of the tests as specifed in 36.181 [3].
The SNR used in this clause is specified based on a single carrier and defined as:
SNR = S / N
Where:
S	is the total signal energy in the subframe on a single antenna port.
N	is the noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of a subframe.

[bookmark: _Toc20997823][bookmark: _Toc29478502][bookmark: _Toc35933100][bookmark: _Toc35935388][bookmark: _Toc37162972][bookmark: _Toc37173300][bookmark: _Toc37173552][bookmark: _Toc44754108][bookmark: _Toc45825536][bookmark: _Toc45825788][bookmark: _Toc45826040][bookmark: _Toc45826292][bookmark: _Toc52466458][bookmark: _Toc66869443][bookmark: _Toc66872261][bookmark: _Toc75173418][bookmark: _Toc76497234][bookmark: _Toc82894035][bookmark: _Toc89684566][bookmark: _Toc98574707][bookmark: _Toc123306935][bookmark: _Toc124186754]8.2	Performance requirements for PUSCH
8.2.1	Requirements for PUSCH supporting coverage enhancement
For the parameters specified in Table 8.2.1-1 the throughput shall be equal to or larger than the fraction of maximum throughput stated in the Tables 8.2.1-2 and 8.2.1-3 at the given SNR.
Table 8.2.1-1 Test Parameters for PUSCH
	Parameter
	unit
	Mode A
	Mode B

	Maximum number of HARQ transmissions
	
	4
	2

	RV sequences
	
	0, 2, 3, 1, 0, 2, 3, 1
	FDD: 0, 0, 0, 0, 2, 2, 2, 2, 3, 3, 3, 3, 1, 1, 1, 1

	Frequency hopping
	
	OFF
	OFF

	Frequency hopping interval
	subframes
	N/A
	N/A

	Duration of PUSCH segment transmission ()
	subframes
	8
	256

	Note 1:	Guard period shall be created according to TS36.211 [9], 5.2.5



Table 8.2.1-2 Minimum requirements for PUSCH, 1.4 MHz Channel Bandwidth for Mode A, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Number of PUSCH repetitions
	Propagation conditions and correlation matrix (Annex C)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	1
	Mode A
	8
	NTN-TDLA100-5
	A5-2
	70%
	[-2.8]

	1
	1
	Mode A
	8
	NTN-TDLC5-5
	A5-2
	70%
	[-3.5]

	1
	2
	Mode A
	8
	NTN-TDLA100-5
	A5-2
	70%
	[-7.2]

	1
	2
	Mode A
	8
	NTN-TDLC5-5
	A5-2
	70%
	[-6.9]



Table 8.2.1-3 Minimum requirements for PUSCH, 1.4 MHz Channel Bandwidth for Mode B, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Number of PUSCH repetitions
	Propagation conditions and correlation matrix (Annex C)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	1
	Mode B
	256
	NTN-TDLA100-5
	A5-1
	70%
	[-12.6]

	1
	1
	Mode B
	256
	NTN-TDLC5-5
	A5-1
	70%
	[-13.8]

	1
	2
	Mode B
	256
	NTN-TDLA100-5
	A5-1
	70%
	[-15.0]

	1
	2
	Mode B
	256
	NTN-TDLC5-5
	A5-1
	70%
	[-15.7]



8.3	Performance requirements for PUCCH
8.3.1	PUCCH performance requirements for coverage enhancement
[bookmark: _Toc20997861][bookmark: _Toc29478540][bookmark: _Toc35933138][bookmark: _Toc35935426][bookmark: _Toc37163010][bookmark: _Toc37173338][bookmark: _Toc37173590][bookmark: _Toc44754146][bookmark: _Toc45825574][bookmark: _Toc45825826][bookmark: _Toc45826078][bookmark: _Toc45826330][bookmark: _Toc52466496][bookmark: _Toc66869481][bookmark: _Toc66872299][bookmark: _Toc75173456][bookmark: _Toc76497272][bookmark: _Toc82894073][bookmark: _Toc89684604][bookmark: _Toc98574745][bookmark: _Toc123306973][bookmark: _Toc124186792]8.3.1.1	DTX to ACK performance
The DTX to ACK requirement is valid for any number of receive antennas, for all frame structures and for any channel bandwidth.
[bookmark: _Toc20997862][bookmark: _Toc29478541][bookmark: _Toc35933139][bookmark: _Toc35935427][bookmark: _Toc37163011][bookmark: _Toc37173339][bookmark: _Toc37173591][bookmark: _Toc44754147][bookmark: _Toc45825575][bookmark: _Toc45825827][bookmark: _Toc45826079][bookmark: _Toc45826331][bookmark: _Toc52466497][bookmark: _Toc66869482][bookmark: _Toc66872300][bookmark: _Toc75173457][bookmark: _Toc76497273][bookmark: _Toc82894074][bookmark: _Toc89684605][bookmark: _Toc98574746][bookmark: _Toc123306974][bookmark: _Toc124186793]8.3.1.1.1	Minimum requirement
The DTX to ACK probability, i.e. the probability that ACK is detected when nothing is sent per PUCCH transmission, shall not exceed 1% per PUCCH transmission. A PUCCH transmission may take multiple subframes due to PUCCH transmission repetition. The performance measure is defined as follows:

where:
-	#(false ACK bits) denotes the number of detected ACK bits per PUCCH transmission.
-	#(ACK/NACK bits) denotes the number of encoded bits per PUCCH transmission.
-	#(PUCCH DTX) denotes the number of DTX occasions per PUCCH transmission.
[bookmark: _Toc20997863][bookmark: _Toc29478542][bookmark: _Toc35933140][bookmark: _Toc35935428][bookmark: _Toc37163012][bookmark: _Toc37173340][bookmark: _Toc37173592][bookmark: _Toc44754148][bookmark: _Toc45825576][bookmark: _Toc45825828][bookmark: _Toc45826080][bookmark: _Toc45826332][bookmark: _Toc52466498][bookmark: _Toc66869483][bookmark: _Toc66872301][bookmark: _Toc75173458][bookmark: _Toc76497274][bookmark: _Toc82894075][bookmark: _Toc89684606][bookmark: _Toc98574747][bookmark: _Toc123306975][bookmark: _Toc124186794]8.3.1.2	ACK missed detection requirements for single user PUCCH format 1a
The ACK missed detection probability is the probability of not detecting an ACK when an ACK is sent.
[bookmark: _Toc20997864][bookmark: _Toc29478543][bookmark: _Toc35933141][bookmark: _Toc35935429][bookmark: _Toc37163013][bookmark: _Toc37173341][bookmark: _Toc37173593][bookmark: _Toc44754149][bookmark: _Toc45825577][bookmark: _Toc45825829][bookmark: _Toc45826081][bookmark: _Toc45826333][bookmark: _Toc52466499][bookmark: _Toc66869484][bookmark: _Toc66872302][bookmark: _Toc75173459][bookmark: _Toc76497275][bookmark: _Toc82894076][bookmark: _Toc89684607][bookmark: _Toc98574748][bookmark: _Toc123306976][bookmark: _Toc124186795]8.3.1.2.1	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.1.2.1-1 for 1Tx.
Table 8.3.1.2.1-1 Minimum requirements for single user PUCCH format 1a, 1Tx
	Number of TX antennas
	Number of RX antennas
	Channel Bandwidth
	Cyclic Prefix
	Propagation conditions and
correlation matrix (Annex C)
	Repetitions
	Duration of PUCCH segment transmission (subframes)
	SNR (dB)

	1
	1
	1.4MHz
	Normal
	NTN-TDLA100-5
	8
	8
	[-3.6]

	1
	2
	1.4MHz
	Normal
	NTN-TDLA100-5
	8
	8
	[-8.2]

	Note 1	Frequency Hopping: OFF
Note 2	Guard period shall be created according to TS36.211 [9], 5.2.5.




8.4	Performance requirements
[bookmark: _Toc20997872][bookmark: _Toc29478551][bookmark: _Toc35933149][bookmark: _Toc35935437][bookmark: _Toc37163021][bookmark: _Toc37173349][bookmark: _Toc37173601][bookmark: _Toc44754157][bookmark: _Toc45825585][bookmark: _Toc45825837][bookmark: _Toc45826089][bookmark: _Toc45826341][bookmark: _Toc52466507][bookmark: _Toc66869492][bookmark: _Toc66872310][bookmark: _Toc75173467][bookmark: _Toc76497283][bookmark: _Toc82894084][bookmark: _Toc89684615][bookmark: _Toc98574756][bookmark: _Toc123306984][bookmark: _Toc124186803]8.4.1	PRACH False alarm probability
The false alarm requirement is valid for any number of receive antennas, for all frame structures and for any channel bandwidth.
The false alarm probability is the conditional total probability of erroneous detection of the preamble (i.e. erroneous detection from any detector) when input is only noise.
[bookmark: _Toc20997873][bookmark: _Toc29478552][bookmark: _Toc35933150][bookmark: _Toc35935438][bookmark: _Toc37163022][bookmark: _Toc37173350][bookmark: _Toc37173602][bookmark: _Toc44754158][bookmark: _Toc45825586][bookmark: _Toc45825838][bookmark: _Toc45826090][bookmark: _Toc45826342][bookmark: _Toc52466508][bookmark: _Toc66869493][bookmark: _Toc66872311][bookmark: _Toc75173468][bookmark: _Toc76497284][bookmark: _Toc82894085][bookmark: _Toc89684616][bookmark: _Toc98574757][bookmark: _Toc123306985][bookmark: _Toc124186804]8.4.1.1	Minimum requirement
The false alarm probability shall be less than or equal to 0.1%.
[bookmark: _Toc20997874][bookmark: _Toc29478553][bookmark: _Toc35933151][bookmark: _Toc35935439][bookmark: _Toc37163023][bookmark: _Toc37173351][bookmark: _Toc37173603][bookmark: _Toc44754159][bookmark: _Toc45825587][bookmark: _Toc45825839][bookmark: _Toc45826091][bookmark: _Toc45826343][bookmark: _Toc52466509][bookmark: _Toc66869494][bookmark: _Toc66872312][bookmark: _Toc75173469][bookmark: _Toc76497285][bookmark: _Toc82894086][bookmark: _Toc89684617][bookmark: _Toc98574758][bookmark: _Toc123306986][bookmark: _Toc124186805]8.4.2	PRACH detection requirements
The probability of detection is the conditional probability of correct detection of the preamble when the signal is present. There are several error cases – detecting different preamble than the one that was sent, not detecting a preamble at all or correct preamble detection but with the wrong timing estimation. For NTN-TDLA100-5, a timing estimation error occurs if the estimation error of the timing of the strongest path is larger than 2.08us. The strongest path for the timing estimation error refers to the strongest path. 
The test preambles for coverage enhancement are listed in table A.6-1.
[bookmark: _Toc20997875][bookmark: _Toc29478554][bookmark: _Toc35933152][bookmark: _Toc35935440][bookmark: _Toc37163024][bookmark: _Toc37173352][bookmark: _Toc37173604][bookmark: _Toc44754160][bookmark: _Toc45825588][bookmark: _Toc45825840][bookmark: _Toc45826092][bookmark: _Toc45826344][bookmark: _Toc52466510][bookmark: _Toc66869495][bookmark: _Toc66872313][bookmark: _Toc75173470][bookmark: _Toc76497286][bookmark: _Toc82894087][bookmark: _Toc89684618][bookmark: _Toc98574759][bookmark: _Toc123306987][bookmark: _Toc124186806]8.4.2.1	Minimum requirements
The probability of detection shall be equal to or exceed 99% for the SNR levels listed in Table 8.4.2.1-1.
The requirements for coverage enhancement (Table 8.4.2.1-1) are only valid for the satellite access node supporting coverage enhancement.

Table 8.4.2.1-1 PRACH missed detection requirements (PRACH frequency hopping OFF)
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex C)
	Frequency offset
	Number of Repetitions
	SNR [dB]

	
	
	
	
	
	Burst format 0 
	Burst format 1
	Burst format 2
	Burst format 3

	1
	1
	NTN-TDLA100-5
	270Hz
	8
	[-11.0]
	[-10.8]
	-
	-

	1
	1
	NTN-TDLA100-5
	270Hz
	16
	-
	-
	[-16.2]
	[-16.2]

	1
	2
	NTN-TDLA100-5
	270Hz
	8
	[-16.3]
	[-16.1]
	-
	-

	1
	2
	NTN-TDLA100-5
	270Hz
	16
	-
	-
	[-20.6]
	[-20.5]

	Note 1:	Under fading channels, the PRACH detection performance may be significantly different with different PRACH Configuration Indexes. The requirements in this table are defined based on the simulation results with PRACH Configuration Indexes (3, 19, 35, 51) for Format 0, Format 1, Format 2, and Format 3 respectively.



[bookmark: _Toc20997876][bookmark: _Toc29478555][bookmark: _Toc35933153][bookmark: _Toc35935441][bookmark: _Toc37163025][bookmark: _Toc37173353][bookmark: _Toc37173605][bookmark: _Toc44754161][bookmark: _Toc45825589][bookmark: _Toc45825841][bookmark: _Toc45826093][bookmark: _Toc45826345][bookmark: _Toc52466511][bookmark: _Toc66869496][bookmark: _Toc66872314][bookmark: _Toc75173471][bookmark: _Toc76497287][bookmark: _Toc82894088][bookmark: _Toc89684619][bookmark: _Toc98574760][bookmark: _Toc20997877][bookmark: _Toc29478556][bookmark: _Toc35933154][bookmark: _Toc35935442][bookmark: _Toc37163026][bookmark: _Toc37173354][bookmark: _Toc37173606][bookmark: _Toc44754162][bookmark: _Toc45825590][bookmark: _Toc45825842][bookmark: _Toc45826094][bookmark: _Toc45826346][bookmark: _Toc52466512][bookmark: _Toc66869497][bookmark: _Toc66872315][bookmark: _Toc75173472][bookmark: _Toc76497288][bookmark: _Toc82894089][bookmark: _Toc89684620][bookmark: _Toc98574761]8.5	Performance requirements for Narrowband IoT
8.5.1	Requirements for NPUSCH format 1
[bookmark: _Toc20997878][bookmark: _Toc29478557][bookmark: _Toc35933155][bookmark: _Toc35935443][bookmark: _Toc37163027][bookmark: _Toc37173355][bookmark: _Toc37173607][bookmark: _Toc44754163][bookmark: _Toc45825591][bookmark: _Toc45825843][bookmark: _Toc45826095][bookmark: _Toc45826347][bookmark: _Toc52466513][bookmark: _Toc66869498][bookmark: _Toc66872316][bookmark: _Toc75173473][bookmark: _Toc76497289][bookmark: _Toc82894090][bookmark: _Toc89684621][bookmark: _Toc98574762]8.5.1.1	Requirements
The performance requirement of NPUSCH format 1 is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in Annex A.7. The performance requirements assume HARQ retransmissions.
An NB-IoT Base Station supports 15 kHz subcarrier spacing requirements, or 3.75 kHz subcarrier spacing requirements, or both.
For 15kHz subcarrier spacing multi-subcarrier, the demodulation requirements apply for the supported number of subcarriers.
Table 8.5.1.1-1: Test parameters
	Parameter
	Value

	Maximum number of HARQ transmissions
	4

	RV sequence
	RV0, RV2



[bookmark: _Toc20997879][bookmark: _Toc29478558][bookmark: _Toc35933156][bookmark: _Toc35935444][bookmark: _Toc37163028][bookmark: _Toc37173356][bookmark: _Toc37173608][bookmark: _Toc44754164][bookmark: _Toc45825592][bookmark: _Toc45825844][bookmark: _Toc45826096][bookmark: _Toc45826348][bookmark: _Toc52466514][bookmark: _Toc66869499][bookmark: _Toc66872317][bookmark: _Toc75173474][bookmark: _Toc76497290][bookmark: _Toc82894091][bookmark: _Toc89684622][bookmark: _Toc98574763]8.5.1.1.1	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput stated in table 8.5.1.1.1-1 for the single-subcarrier of 3.75KHz subcarrier spacing, and in table 8.5.1.1.1-2 for multi-subcarrier of 15KHz subcarrier spacing at the given SNR for 1Tx.
Table 8.5.1.1.1-1: 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)
	Frequency offset
	TxDuration
	Repetition number
	Fraction of maximum throughput
	SNR
[dB]

	1
	1
	3.75KHz
	1
	NTN TDLA100-1
	A7-1
	[128] Hz
	256
	[4]
	70%
	[-2.0]

	1
	1
	3.75KHz
	1
	NTN TDLC5-1
	A7-1
	[128] Hz
	256
	[4]
	70%
	[-2.9]

	1
	2
	3.75KHz
	1
	NTN TDLA100-1
	A7-1
	[128] Hz
	256
	[4]
	70%
	[-5.5]

	1
	2
	3.75KHz
	1
	NTN TDLC5-1
	A7-1
	[128] Hz
	256
	[4]
	70%
	[-6.0]




Table 8.5.1.1.1-2: 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 X)
	FRC
(Annex A)
	Frequency offset
	Tx-Duration
	Repetition number
	Fraction of maximum throughput
	SNR
[dB]

	1
	1
	15KHz
	12
	NTN TDLA100-1
	A7-2
	[8] Hz
	16
	[16]
	70%
	[-3.8]

	1
	1
	15KHz
	12
	NTN TDLC5-1
	A7-2
	[8] Hz
	16
	[16]
	70%
	[-4.7]

	1
	2
	15KHz
	12
	NTN TDLA100-1
	A7-2
	[8] Hz
	16
	[16]
	70%
	[-8.0]

	1
	2
	15KHz
	12
	NTN TDLC5-1
	A7-2
	[8] Hz
	16
	[16]
	70%
	[-8.6]



[bookmark: _Toc20997880][bookmark: _Toc29478559][bookmark: _Toc35933157][bookmark: _Toc35935445][bookmark: _Toc37163029][bookmark: _Toc37173357][bookmark: _Toc37173609][bookmark: _Toc44754165][bookmark: _Toc45825593][bookmark: _Toc45825845][bookmark: _Toc45826097][bookmark: _Toc45826349][bookmark: _Toc52466515][bookmark: _Toc66869500][bookmark: _Toc66872318][bookmark: _Toc75173475][bookmark: _Toc76497291][bookmark: _Toc82894092][bookmark: _Toc89684623][bookmark: _Toc98574764]8.5.2	Performance requirements for NPUSCH format 2
[bookmark: _Toc20997881][bookmark: _Toc29478560][bookmark: _Toc35933158][bookmark: _Toc35935446][bookmark: _Toc37163030][bookmark: _Toc37173358][bookmark: _Toc37173610][bookmark: _Toc44754166][bookmark: _Toc45825594][bookmark: _Toc45825846][bookmark: _Toc45826098][bookmark: _Toc45826350][bookmark: _Toc52466516][bookmark: _Toc66869501][bookmark: _Toc66872319][bookmark: _Toc75173476][bookmark: _Toc76497292][bookmark: _Toc82894093][bookmark: _Toc89684624][bookmark: _Toc98574765]8.5.2.1	DTX to ACK performance
The DTX to ACK probability for NPUSCH format 2 case denotes the probability that ACK is detected when nothing is sent on the wanted signal and only the noise is present per NPUSCH format 2 transmission.
An NB-IoT Base Station supports 15 KHz sub-carrier spacing requirements, or 3.75 KHz sub-carrier spacing requirements, or both.
[bookmark: _Toc20997882][bookmark: _Toc29478561][bookmark: _Toc35933159][bookmark: _Toc35935447][bookmark: _Toc37163031][bookmark: _Toc37173359][bookmark: _Toc37173611][bookmark: _Toc44754167][bookmark: _Toc45825595][bookmark: _Toc45825847][bookmark: _Toc45826099][bookmark: _Toc45826351][bookmark: _Toc52466517][bookmark: _Toc66869502][bookmark: _Toc66872320][bookmark: _Toc75173477][bookmark: _Toc76497293][bookmark: _Toc82894094][bookmark: _Toc89684625][bookmark: _Toc98574766]8.5.2.1.1	Minimum requirement
The DTX to ACK probability, i.e. the probability that ACK is detected when nothing was sent, shall not exceed 1% per NPUSCH format 2 transmission. Where the performance measure definition is as follows:

	
where:
-	#(false ACK bits) denotes the number of detected ACK bits.
-	#(ACK/NACK bits) denotes the number of HARQ-ACK information bit per NPUSCH format 2 transmission.
-	#( NPUSCH format 2 DTX) denotes the number of DTX occasions.
[bookmark: _Toc20997883][bookmark: _Toc29478562][bookmark: _Toc35933160][bookmark: _Toc35935448][bookmark: _Toc37163032][bookmark: _Toc37173360][bookmark: _Toc37173612][bookmark: _Toc44754168][bookmark: _Toc45825596][bookmark: _Toc45825848][bookmark: _Toc45826100][bookmark: _Toc45826352][bookmark: _Toc52466518][bookmark: _Toc66869503][bookmark: _Toc66872321][bookmark: _Toc75173478][bookmark: _Toc76497294][bookmark: _Toc82894095][bookmark: _Toc89684626][bookmark: _Toc98574767]8.5.2.2	ACK missed detection requirements
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent per NPUSCH format 2 transmission.
[bookmark: _Toc20997884][bookmark: _Toc29478563][bookmark: _Toc35933161][bookmark: _Toc35935449][bookmark: _Toc37163033][bookmark: _Toc37173361][bookmark: _Toc37173613][bookmark: _Toc44754169][bookmark: _Toc45825597][bookmark: _Toc45825849][bookmark: _Toc45826101][bookmark: _Toc45826353][bookmark: _Toc52466519][bookmark: _Toc66869504][bookmark: _Toc66872322][bookmark: _Toc75173479][bookmark: _Toc76497295][bookmark: _Toc82894096][bookmark: _Toc89684627][bookmark: _Toc98574768]8.5.2.2.1	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.5.2.2.1-1 and table 8.5.2.2.1-2 for 1Tx case.
Table 8.5.2.2.1-1: 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
	Frequency offset
	TxDuration
	Repetition number
	SNR [dB]

	1
	1
	NTN TDLA100-1
	1
	3.75KHz
	[64] Hz
	256
	[4]
	[1.3]

	1
	2
	NTN TDLA100-1
	1
	3.75KHz
	[64] Hz
	256
	[4]
	[-5.3]



Table 8.5.2.2.1-2: 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
	Frequency offset
	TxDuration
	Repetition number
	SNR [dB]

	1
	1
	NTN TDLA100-1
	1
	15KHz
	[16] Hz
	32
	[16]
	[1.4]

	1
	2
	NTN TDLA100-1
	1
	15KHz
	[16] Hz
	32
	[16]
	[-5.0]




[bookmark: _Toc20997885][bookmark: _Toc29478564][bookmark: _Toc35933162][bookmark: _Toc35935450][bookmark: _Toc37163034][bookmark: _Toc37173362][bookmark: _Toc37173614][bookmark: _Toc44754170][bookmark: _Toc45825598][bookmark: _Toc45825850][bookmark: _Toc45826102][bookmark: _Toc45826354][bookmark: _Toc52466520][bookmark: _Toc66869505][bookmark: _Toc66872323][bookmark: _Toc75173480][bookmark: _Toc76497296][bookmark: _Toc82894097][bookmark: _Toc89684628][bookmark: _Toc98574769]8.5.3	Performance requirements for NPRACH
[bookmark: _Toc20997886][bookmark: _Toc29478565][bookmark: _Toc35933163][bookmark: _Toc35935451][bookmark: _Toc37163035][bookmark: _Toc37173363][bookmark: _Toc37173615][bookmark: _Toc44754171][bookmark: _Toc45825599][bookmark: _Toc45825851][bookmark: _Toc45826103][bookmark: _Toc45826355][bookmark: _Toc52466521][bookmark: _Toc66869506][bookmark: _Toc66872324][bookmark: _Toc75173481][bookmark: _Toc76497297][bookmark: _Toc82894098][bookmark: _Toc89684629][bookmark: _Toc98574770]8.5.3.1	NPRACH False alarm probability
The false alarm requirement is valid for any number of receive antennas, for all repetition numbers and for any number of subcarriers.
The false alarm probability is the conditional total probability of erroneous detection of the preamble (i.e. erroneous detection from any detector) when input is only noise.
[bookmark: _Toc20997887][bookmark: _Toc29478566][bookmark: _Toc35933164][bookmark: _Toc35935452][bookmark: _Toc37163036][bookmark: _Toc37173364][bookmark: _Toc37173616][bookmark: _Toc44754172][bookmark: _Toc45825600][bookmark: _Toc45825852][bookmark: _Toc45826104][bookmark: _Toc45826356][bookmark: _Toc52466522][bookmark: _Toc66869507][bookmark: _Toc66872325][bookmark: _Toc75173482][bookmark: _Toc76497298][bookmark: _Toc82894099][bookmark: _Toc89684630][bookmark: _Toc98574771]8.5.3.1.1	Minimum requirement
The false alarm probability shall be less than or equal to 0.1%.
[bookmark: _Toc20997888][bookmark: _Toc29478567][bookmark: _Toc35933165][bookmark: _Toc35935453][bookmark: _Toc37163037][bookmark: _Toc37173365][bookmark: _Toc37173617][bookmark: _Toc44754173][bookmark: _Toc45825601][bookmark: _Toc45825853][bookmark: _Toc45826105][bookmark: _Toc45826357][bookmark: _Toc52466523][bookmark: _Toc66869508][bookmark: _Toc66872326][bookmark: _Toc75173483][bookmark: _Toc76497299][bookmark: _Toc82894100][bookmark: _Toc89684631][bookmark: _Toc98574772]8.5.3.2	NPRACH detection requirements
The probability of detection is the conditional probability of correct detection of the preamble when the signal is present. There are several error cases – detecting different preamble than the one that was sent, not detecting a preamble at all or correct preamble detection but with the wrong timing estimation. For NTN-TDLA100 and NTN-TDLC5, a timing estimation erros occurs if the estimation error of the timing of the largest delay path is larger than the time orror tolerance given in Table 8.5.3.2-2
Table 8.5.3.2-1: Test preambles for NPRACH
	Parameter
	Value

	Narrowband physical layer cell identity
	0

	Initial subcarrier index
	0



Table 8.5.3.2-2: Time error tolerance for AWGN, NTN-TDLA100
	PRACH
	PRACH SCS
	Time error tolerance

	preamble
	(kHz)
	NTN-TDLA100

	0
	3.75KHz
	3.646us

	1
	3.75KHz
	3.646us




[bookmark: _Toc20997889][bookmark: _Toc29478568][bookmark: _Toc35933166][bookmark: _Toc35935454][bookmark: _Toc37163038][bookmark: _Toc37173366][bookmark: _Toc37173618][bookmark: _Toc44754174][bookmark: _Toc45825602][bookmark: _Toc45825854][bookmark: _Toc45826106][bookmark: _Toc45826358][bookmark: _Toc52466524][bookmark: _Toc66869509][bookmark: _Toc66872327][bookmark: _Toc75173484][bookmark: _Toc76497300][bookmark: _Toc82894101][bookmark: _Toc89684632][bookmark: _Toc98574773]8.5.3.2.1	Minimum requirements
The probability of detection shall be equal to or exceed 99% for the SNR levels listed in table 8.5.3.2.1-1.
Table 8.5.3.2.1-1: NPRACH missed detection requirements for FDD
	Number of TX antennas
	Number of RX antennas
	TxDuration
	Repetition number
	Propagation conditions and correlation matrix (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	
	
	
	Preamble format 0
	Preamble format 1

	1
	1
	8
	8
	NTN-TDLA100-1
	[200] Hz
	[12.5]
	[12.4]

	1
	1
	16
	16
	NTN-TDLA100-1
	[200] Hz
	[7.4]
	[7.4]

	1
	2
	8
	8
	NTN-TDLA100-1
	[200] Hz
	[4.7]
	[4.8]

	1
	2
	16
	16
	NTN-TDLA100-1
	[200] Hz
	[0.8]
	[0.8]




------------------------------------------------- Unchanged sections omitted -------------------------------------------------------- 
[bookmark: _Toc21127741][bookmark: _Toc29811950][bookmark: _Toc36817502][bookmark: _Toc37260424][bookmark: _Toc37267812][bookmark: _Toc44712418][bookmark: _Toc45893730][bookmark: _Toc53178444][bookmark: _Toc53178895][bookmark: _Toc61179133][bookmark: _Toc61179603][bookmark: _Toc67916899][bookmark: _Toc74663520][bookmark: _Toc104311121][bookmark: _Toc106126822][bookmark: _Toc106177135][bookmark: _Toc114242303][bookmark: _Toc123044299][bookmark: _Toc124157938][bookmark: _Toc124259861][bookmark: _Toc130584933]11.1	General
[bookmark: _Toc123044300][bookmark: _Toc124157939][bookmark: _Toc124259862][bookmark: _Toc130584934]11.1.1	Scope and definitions
Radiated performance requirements specify the ability of the SAN type 1-O to correctly transmit and receive radiated signals in various conditions and configurations. Radiated performance requirements are specified at the RIB.
Radiated performance requirements for the SAN are specified for the fixed reference channels defined in TS 38.108 [7] annex A and for the propagation conditions defined in Recommendation ITU-R P.618 (Propagation data and prediction methods required for the design of Earth-space telecommunication systems). The requirements only apply to those FRCs that are supported by the SAN.
The radiated performance requirements for SAN type 1-O are limited to two OTA demodulation branches as described in clause 11.1.2. Conformance requirements can only be tested for 1 or 2 demodulation branches depending on the number of polarizations supported by the SAN, with the required SNR applied separately per polarization.
Unless stated otherwise, radiated performance requirements apply for a single carrier only. Radiated performance requirements for a SAN supporting carrier aggregation are defined in terms of single carrier requirements.
For SAN type 1-O in FDD operation the requirements in clause 8 shall be met with the transmitter units associated with the RIB in the operating band turned ON.
NOTE 1:	SAN type 1-O in normal operating conditions in FDD operation is configured to transmit and receive at the same time. The transmitter unit(s) associated with the RIB may be OFF for some of the tests.
In tests performed with signal generators a synchronization signal may be provided from the SAN to the signal generator, to enable correct timing of the wanted signal.
Whenever the "RX antennas" term is used for the radiated performance requirements description, it shall refer to the demodulation branches (i.e. not physical antennas of the antenna array).
The SNR used in this clause is specified based on a single carrier and defined as:
SNR = S / N
Where:
S	is the total signal power in a slot on a RIB.
N	is the noise density integrated in a bandwidth corresponding to the transmission bandwidth over the duration where signal energy exists on a RIB.
[bookmark: _Toc123044301][bookmark: _Toc124157940][bookmark: _Toc124259863][bookmark: _Toc130584935]11.1.2	OTA demodulation branches
Radiated performance requirements are only specified for up to 2 demodulation branches.
If the SAN type 1-O uses polarization diversity and has the ability to maintain isolation between the signals for each of the demodulation branches, then radiated performance requirements can be tested for up to two demodulation branches (i.e. 1RX or 2RX test setups). When tested for two demodulation branches, each demodulation branch maps to one polarization.
If the SAN type 1-O does not use polarization diversity then radiated performance requirements can only be tested for a single demodulation branch (i.e. 1RX test setup).

[bookmark: _Toc21127745][bookmark: _Toc29811954][bookmark: _Toc36817506][bookmark: _Toc37260428][bookmark: _Toc37267816][bookmark: _Toc44712422][bookmark: _Toc45893734][bookmark: _Toc53178448][bookmark: _Toc53178899][bookmark: _Toc61179137][bookmark: _Toc61179607][bookmark: _Toc67916903][bookmark: _Toc74663524][bookmark: _Toc104311122][bookmark: _Toc106126823][bookmark: _Toc106177136][bookmark: _Toc114242304][bookmark: _Toc123044302][bookmark: _Toc124157941][bookmark: _Toc124259864][bookmark: _Toc130584936]11.2	Performance requirements for PUSCH
Apply the requirements defined in clause 8.2.1.
[bookmark: _Toc67916933][bookmark: _Toc74663554][bookmark: _Toc104311123][bookmark: _Toc106126824][bookmark: _Toc106177137][bookmark: _Toc114242305][bookmark: _Toc123044307][bookmark: _Toc124157946][bookmark: _Toc124259869][bookmark: _Toc130584941]11.3	Performance requirements for PUCCH
[bookmark: _Toc123044309][bookmark: _Toc124157948][bookmark: _Toc124259871][bookmark: _Toc130584943][bookmark: _Toc21127761][bookmark: _Toc29811970][bookmark: _Toc36817522][bookmark: _Toc37260445][bookmark: _Toc37267833][bookmark: _Toc44712440][bookmark: _Toc45893752][bookmark: _Toc53178466][bookmark: _Toc53178917][bookmark: _Toc61179162][bookmark: _Toc61179632][bookmark: _Toc67916934][bookmark: _Toc74663555][bookmark: _Toc82622098][bookmark: _Toc90422945][bookmark: _Toc106783147][bookmark: _Toc107312038][bookmark: _Toc107419622][bookmark: _Toc107475251]11.3.1	DTX to ACK probability
Apply the requirements defined in clause 8.3.1.1.
[bookmark: _Toc123044311][bookmark: _Toc124157950][bookmark: _Toc124259873][bookmark: _Toc130584945]11.3.2	Performance requirements for PUCCH format 1a
Apply the requirements defined in sub-clause 8.3.2.1.
[bookmark: _Toc21127793][bookmark: _Toc29812002][bookmark: _Toc36817554][bookmark: _Toc37260477][bookmark: _Toc37267865][bookmark: _Toc44712472][bookmark: _Toc45893784][bookmark: _Toc53178490][bookmark: _Toc53178941][bookmark: _Toc61179186][bookmark: _Toc61179656][bookmark: _Toc67916958][bookmark: _Toc74663579][bookmark: _Toc104311124][bookmark: _Toc106126825][bookmark: _Toc106177138][bookmark: _Toc114242306][bookmark: _Toc123044316][bookmark: _Toc124157955][bookmark: _Toc124259878][bookmark: _Toc130584950]11.4	Performance requirements for PRACH
[bookmark: _Toc21127795][bookmark: _Toc29812004][bookmark: _Toc36817556][bookmark: _Toc37260479][bookmark: _Toc37267867][bookmark: _Toc44712474][bookmark: _Toc45893786][bookmark: _Toc53178492][bookmark: _Toc53178943][bookmark: _Toc61179188][bookmark: _Toc61179658][bookmark: _Toc67916960][bookmark: _Toc74663581][bookmark: _Toc82622124][bookmark: _Toc90422971][bookmark: _Toc106783173][bookmark: _Toc107312064][bookmark: _Toc107419648][bookmark: _Toc107475285][bookmark: _Toc114255878][bookmark: _Toc115186558][bookmark: _Toc123044317][bookmark: _Toc124157956][bookmark: _Toc124259879][bookmark: _Toc130584951]11.4.1	PRACH False alarm probability
Apply the requirements defined in clause 8.4.1.
[bookmark: _Toc21127796][bookmark: _Toc29812005][bookmark: _Toc36817557][bookmark: _Toc37260480][bookmark: _Toc37267868][bookmark: _Toc44712475][bookmark: _Toc45893787][bookmark: _Toc53178493][bookmark: _Toc53178944][bookmark: _Toc61179189][bookmark: _Toc61179659][bookmark: _Toc67916961][bookmark: _Toc74663582][bookmark: _Toc82622125][bookmark: _Toc90422972][bookmark: _Toc106783174][bookmark: _Toc107312065][bookmark: _Toc107419649][bookmark: _Toc107475286][bookmark: _Toc114255879][bookmark: _Toc115186559][bookmark: _Toc123044318][bookmark: _Toc124157957][bookmark: _Toc124259880][bookmark: _Toc130584952]11.4.2	PRACH detection requirements
Apply the requirements defined in clause 8.4.2.

11.5	Performance requirements for Narrrowband IoT

11.5.1	Requirements for BS type 1-O
11.5.1.1	Requirements for NPUSCH format1
Apply the requirements defined in clause 8.5.1 for 1Rx.
Apply the requirements defined in clause 8.5.1 for 2Rx.
11.5.1.2	Requirements for NPUSCH format2
Apply the requirements defined in clause 8.5.2 for 1Rx.
Apply the requirements defined in clause 8.5.2 for 2Rx.
11.5.1.3	Requirements for NPRACH
Apply the requirements defined in clause 8.5.3 for 1Rx.
Apply the requirements defined in clause 8.5.3 for 2Rx.

------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
[bookmark: _Toc52466549][bookmark: _Toc66869534][bookmark: _Toc82894126][bookmark: _Toc76497325][bookmark: _Toc45825879][bookmark: _Toc98574798][bookmark: _Toc8682][bookmark: _Toc45826131][bookmark: _Toc45825627][bookmark: _Toc29478593][bookmark: _Toc75173509][bookmark: _Toc35933191][bookmark: _Toc37163063][bookmark: _Toc45826383][bookmark: _Toc44754199][bookmark: _Toc66872352][bookmark: _Toc37173643][bookmark: _Toc89684657][bookmark: _Toc20997914][bookmark: _Toc35935479][bookmark: _Toc37173391][bookmark: _Toc121933098][bookmark: _Toc121908812][bookmark: _Toc124186607]A.5	Fixed Reference Channels for performance requirements (QPSK 1/3)
Table A.5-1 FRC parameters for performance requirements (QPSK 1/3)
	Reference channel
	A5-1
	A5-2

	Allocated resource blocks
	1
	6

	DFT-OFDM Symbols per subframe
	12
	12

	Modulation
	QPSK
	QPSK

	Code rate
	1/3
	1/3

	Payload size (bits)
	104
	600

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	0
	0

	Number of code blocks - C
	1
	1

	Coded block size including 12bits trellis termination (bits)
	396
	1884

	Total number of bits per sub-frame
	288
	1728

	Total symbols per sub-frame
	144
	864





A.6	PRACH Test preambles
Table A.6-1 Test preambles for coverage enhancement
	Burst format
	Ncs
	Logical sequence index
	v

	0
	13
	22
	32

	1
	167
	22
	2

	2
	167
	22
	0

	3
	0
	22
	0



[bookmark: _Toc20997915][bookmark: _Toc29478594][bookmark: _Toc35933192][bookmark: _Toc35935480][bookmark: _Toc37163064][bookmark: _Toc37173392][bookmark: _Toc37173644][bookmark: _Toc44754200][bookmark: _Toc45825628][bookmark: _Toc45825880][bookmark: _Toc45826132][bookmark: _Toc45826384][bookmark: _Toc52466550][bookmark: _Toc66869535][bookmark: _Toc66872353][bookmark: _Toc75173510][bookmark: _Toc76497326][bookmark: _Toc82894127][bookmark: _Toc89684658][bookmark: _Toc98574799]A.7	Fixed Reference Channels for NB-IoT NPUSCH format 1
[bookmark: _Toc20997916][bookmark: _Toc29478595][bookmark: _Toc35933193][bookmark: _Toc35935481][bookmark: _Toc37163065][bookmark: _Toc37173393][bookmark: _Toc37173645][bookmark: _Toc44754201][bookmark: _Toc45825629][bookmark: _Toc45825881][bookmark: _Toc45826133][bookmark: _Toc45826385][bookmark: _Toc52466551][bookmark: _Toc66869536][bookmark: _Toc66872354][bookmark: _Toc75173511][bookmark: _Toc76497327][bookmark: _Toc82894128][bookmark: _Toc89684659][bookmark: _Toc98574800]A.7.1	One PRB
Table A.7.1-1: FRC parameters for NB-IoT NPUSCH format 1
	Reference channel
	A7-1
	A7-2

	Subcarrier spacing (kHz)
	3.75
	15

	Number of allocated subcarriers
	1
	12

	Diversity
	No
	No

	Modulation
	BPSK
	QPSK

	ITBS / IRU
	0 / 1
	9 / 0

	Payload size (bits)
	32
	136

	Allocated resource unit
	2
	1

	Code rate (target)
	1/3
	2/3

	Code rate (effective)

	0.29
	0.56

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	0
	0

	Number of code blocks - C
	1
	1

	Total number of bits per resource unit
	96
	288

	Total symbols per resource unit
	96
	144

	Channel estimation length (ms) Note 1
	16
	2 (when repetition = 2)
4 (when repetition > 2)




------------------------------------------------- Unchanged sections omitted --------------------------------------------------------

Annex E (Normative): 
Propagation condition

E.1	Static propagation condition
The propagation for the static performance measurement is an Additive White Gaussian Noise (AWGN) environment. No fading or multi-paths exist for this propagation model.
E.2	Multi-path fading propagation conditions
The multipath propagation conditions consist of several parts:
-	A delay profile in the form of a "tapped delay-line", characterized by a number of taps at fixed positions on a sampling grid. The profile can be further characterized by the r.m.s. delay spread and the maximum delay spanned by the taps.
-	A combination of channel model parameters that include the Delay profile and the Doppler spectrum that is characterized by a classical spectrum shape and a maximum Doppler frequency.
[bookmark: _Toc21127840][bookmark: _Toc29812049][bookmark: _Toc36817601][bookmark: _Toc37260525][bookmark: _Toc37267913][bookmark: _Toc44712520][bookmark: _Toc45893832][bookmark: _Toc53178538][bookmark: _Toc53178989][bookmark: _Toc61179237][bookmark: _Toc61179707][bookmark: _Toc67917009][bookmark: _Toc74663630][bookmark: _Toc82622173][bookmark: _Toc90423020][bookmark: _Toc106783224][bookmark: _Toc107312116][bookmark: _Toc107419700][bookmark: _Toc107475337][bookmark: _Toc114255930][bookmark: _Toc115186610][bookmark: _Toc123044339][bookmark: _Toc124157978][bookmark: _Toc124259901]E.2.1	Delay profiles
The delay profiles are simplified from the TR 38.811 [10] TDL models. The simplification steps are described in TS 38.108 D.2 [7].
[bookmark: _Toc21127841][bookmark: _Toc29812050][bookmark: _Toc36817602][bookmark: _Toc37260526][bookmark: _Toc37267914][bookmark: _Toc44712521][bookmark: _Toc45893833][bookmark: _Toc53178539][bookmark: _Toc53178990][bookmark: _Toc61179238][bookmark: _Toc61179708][bookmark: _Toc67917010][bookmark: _Toc74663631][bookmark: _Toc82622174][bookmark: _Toc90423021][bookmark: _Toc106783225][bookmark: _Toc107312117][bookmark: _Toc107419701][bookmark: _Toc107475338][bookmark: _Toc114255931][bookmark: _Toc115186611][bookmark: _Toc123044340][bookmark: _Toc124157979][bookmark: _Toc124259902]E.2.1.1	Delay profiles
The delay profiles are selected to be representative of low and medium delay spread environment. The resulting model parameters are specified in table E.2.1.1-1 and the tapped delay line models are specified in tables E.2.1.1-2 and E.2.1.1-3.
Table E.2.1.1-1: Delay profiles for NR channel models
	Model
	Number of 
channel taps
	Delay spread
(r.m.s.)
	Maximum excess tap delay (span)
	Delay resolution

	NTN-TDLA100
	3
	100 ns
	285
	5ns

	NTN-TDLC5
	2
	5 ns
	60
	5ns



Table E.2.1.1-2: NTN-TDLA100 (DS = 100 ns)
	Tap #
	Delay (ns)
	Power (dB)
	Fading distribution

	1
	0
	0
	Rayleigh

	2
	110
	-4.7
	Rayleigh

	3
	285
	-6.5
	Rayleigh



Table E.2.1.1-3: NTN-TDLC5 (DS = 5 ns)
	Tap #
	Delay (ns)
	Power (dB)
	Fading distribution

	1
	0
	-0.6
	LOS path

	
	0
	-8.9
	Rayleigh

	2
	60
	-21.5
	Rayleigh



[bookmark: _Toc21127843][bookmark: _Toc29812052][bookmark: _Toc36817604][bookmark: _Toc37260528][bookmark: _Toc37267916][bookmark: _Toc44712523][bookmark: _Toc45893835][bookmark: _Toc53178541][bookmark: _Toc53178992][bookmark: _Toc61179240][bookmark: _Toc61179710][bookmark: _Toc67917012][bookmark: _Toc74663633][bookmark: _Toc82622176][bookmark: _Toc90423023][bookmark: _Toc106783227][bookmark: _Toc107312119][bookmark: _Toc107419703][bookmark: _Toc107475340][bookmark: _Toc114255933][bookmark: _Toc115186613][bookmark: _Toc123044341][bookmark: _Toc124157980][bookmark: _Toc124259903]E.2.2	Combinations of channel model parameters
The propagation conditions used for the performance measurements in multi-path fading environment are indicated as a combination of a channel model name and a maximum Doppler frequency, i.e., NTN-TDLA<DS>-<Doppler> or NTN-TDLC<DS>-<Doppler> where '<DS>' indicates the desired delay spread and '<Doppler>' indicates the maximum Doppler frequency (Hz).
Table E.2.2-1 show the propagation conditions that are used for the performance measurements in multi-path fading environment.
Table E.2.2-1: Channel model parameters
	Combination name
	Tapped delay line model
	Maximum Doppler frequency

	NTN-TDLA100-5
	NTN-TDLA100
	5 Hz

	NTN-TDLC5-5
	NTN-TDLC5
	5 Hz



------------------------------------------------------------- End of change ------------------------------------------------------------
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