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<Start of Change 1>
[bookmark: _Toc122013358][bookmark: _Toc124155446][bookmark: _Toc131536017][bookmark: _Toc137399308][bookmark: _Toc156576008][bookmark: _Toc169532999][bookmark: _Toc171519600][bookmark: _Toc176539333]8.2.5	Performance requirements for PUSCH with DMRS bundling
[bookmark: _Toc122013359][bookmark: _Toc124155447][bookmark: _Toc131536018][bookmark: _Toc137399309][bookmark: _Toc156576009][bookmark: _Toc169533000][bookmark: _Toc171519601][bookmark: _Toc176539334]8.2.5.1	Definition and applicability
The performance requirement of PUSCH with DMRS bundling 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. The performance requirements assume HARQ re-transmissions. 
Which specific test(s) are applicable to SAN is based on the test applicability rules defined in clause [8.1.2.9].
[bookmark: _Toc122013360][bookmark: _Toc124155448][bookmark: _Toc131536019][bookmark: _Toc137399310][bookmark: _Toc156576010][bookmark: _Toc169533001][bookmark: _Toc171519602][bookmark: _Toc176539335]8.2.5.2	Minimum Requirement
The minimum requirement is in TS 38.108 [2] clause [8.2.5].
[bookmark: _Toc122013361][bookmark: _Toc124155449][bookmark: _Toc131536020][bookmark: _Toc137399311][bookmark: _Toc156576011][bookmark: _Toc169533002][bookmark: _Toc171519603][bookmark: _Toc176539336]8.2.5.3	Test Purpose
The test shall verify the receiver's ability to achieve throughput under multipath fading propagation conditions for a given SNR with DMRS bundling.
[bookmark: _Toc122013362][bookmark: _Toc124155450][bookmark: _Toc131536021][bookmark: _Toc137399312][bookmark: _Toc156576012][bookmark: _Toc169533003][bookmark: _Toc171519604][bookmark: _Toc176539337]8.2.5.4	Method of test
[bookmark: _Toc122013363][bookmark: _Toc124155451][bookmark: _Toc131536022][bookmark: _Toc137399313][bookmark: _Toc156576013][bookmark: _Toc169533004][bookmark: _Toc171519605][bookmark: _Toc176539338]8.2.5.4.1	Initial Conditions
Test environment:	Normal, see annex [B.2].
RF channels to be tested for single carrier:	M; see clause [4.9.1].
RF channels to be tested for carrier aggregation: MBW Channel CA; see clause [4.9.1].
[bookmark: _Toc122013364][bookmark: _Toc124155452][bookmark: _Toc131536023][bookmark: _Toc137399314][bookmark: _Toc156576014][bookmark: _Toc169533005][bookmark: _Toc171519606][bookmark: _Toc176539339]8.2.5.4.2	Procedure
1)	Connect the SAN tester generating the wanted signal, multipath fading simulators and AWGN generators to all SAN TAB connectors for diversity reception via a combining network as shown in annex D.6 for SAN type 1-H.
2)	Adjust the AWGN generator, according to the channel bandwidth, defined in table 8.2.5.4.2-1.
Table 8.2.5.4.2-1: AWGN power level at the SAN input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15kHz
	5
	-86.5 dBm / 4.5MHz

	30kHz
	10
	-83.6 dBm / 8.64MHz

	NOTE:	The AWGN power level contains an AWGN offset of 16dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 16dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.



3)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the test parameters in table 8.2.5.4.2-2.
Table 8.2.5.4.2-2: Test parameters for testing PUSCH with DMRS bundling
	Parameter
	Value

	Transform precoding
	Disabled

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence (Note 1)
	0,0,0,0

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port(s)
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0

	
	Allocation length
	14

	
	PUSCH aggregation factor
	n4 for 15kHz SCS 
n8 for 30kHz SCS

	pusch-TimeDomainWindowLength
	4 for 15kHz SCS 
8 for 30kHz SCS

	Frequency domain resource assignment
	RB assignment
	6 RBs in the middle of the channel bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	NOTE 1:	The effective RV sequence is {0, 2, 3, 1} with slot aggregation.



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.2.
5)	Adjust the equipment so that required SNR specified in table 8.2.5.5-1 to table 8.2.5.5-4 is achieved at the SAN input.
6)	For each of the reference channels in table 8.2.5.5-1 to table 8.2.5.5-4 applicable for the base station, measure the throughput.
[bookmark: _Toc122013365][bookmark: _Toc124155453][bookmark: _Toc131536024][bookmark: _Toc137399315][bookmark: _Toc156576015][bookmark: _Toc169533006][bookmark: _Toc171519607][bookmark: _Toc176539340]8.2.5.5	Test Requirement
The throughput measured according to clause 8.2.5.4.2 shall not be below the limits for the SNR levels specified in table 8.2.5.5-1 to table 8.2.5.5-4.
Table 8.2.5.5-1: Test requirements for PUSCH with 70% of maximum throughput, Type A, 5 MHz channel bandwidth, FR1-NTN, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex G)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-7
	pos1
	[-0.1]

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-7
	pos1
	[-3.6]



Table 8.2.5.5-2: Test requirements for PUSCH with 70% of maximum throughput, Type A, 10 MHz channel bandwidth, FR1-NTN, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex G)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-8
	pos1
	[-2.9]

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-8
	pos1
	[-6.1]



Table 8.2.5.5-3: Test requirements for PUSCH with 70% of maximum throughput, Type B, 5 MHz channel bandwidth, FR1-NTN, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex G)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-7
	pos1
	[-0.0]

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-7
	pos1
	[-3.5]



Table 8.2.5.5-4: Test requirements for PUSCH with 70% of maximum throughput, Type B, 10 MHz channel bandwidth, FR1-NTN, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex G)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-8
	pos1
	[-2.8]

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-8
	pos1
	[-6.1]



<End of Change 1>

<Start of Change 2>
[bookmark: _Toc120544973][bookmark: _Toc120545328][bookmark: _Toc120545944][bookmark: _Toc120606848][bookmark: _Toc120607202][bookmark: _Toc120607559][bookmark: _Toc120607922][bookmark: _Toc120608287][bookmark: _Toc120608667][bookmark: _Toc120609047][bookmark: _Toc120609438][bookmark: _Toc120609829][bookmark: _Toc120610230][bookmark: _Toc120610983][bookmark: _Toc120611392][bookmark: _Toc120611810][bookmark: _Toc120612230][bookmark: _Toc120612657][bookmark: _Toc120613086][bookmark: _Toc120613516][bookmark: _Toc120613946][bookmark: _Toc120614389][bookmark: _Toc120614848][bookmark: _Toc120615323][bookmark: _Toc120622531][bookmark: _Toc120623037][bookmark: _Toc120623675][bookmark: _Toc120624212][bookmark: _Toc120624749][bookmark: _Toc120625286][bookmark: _Toc120625823][bookmark: _Toc120626370][bookmark: _Toc120626926][bookmark: _Toc120627491][bookmark: _Toc120628067][bookmark: _Toc120628652][bookmark: _Toc120629240][bookmark: _Toc120629828][bookmark: _Toc120631329][bookmark: _Toc120631980][bookmark: _Toc120632630][bookmark: _Toc120633280][bookmark: _Toc120633930][bookmark: _Toc120634581][bookmark: _Toc120635232][bookmark: _Toc121754356][bookmark: _Toc121755026][bookmark: _Toc129108975][bookmark: _Toc129109640][bookmark: _Toc129110328][bookmark: _Toc130389448][bookmark: _Toc130390521][bookmark: _Toc130391209][bookmark: _Toc131624973][bookmark: _Toc137476406][bookmark: _Toc138873061][bookmark: _Toc138874647][bookmark: _Toc145525246][bookmark: _Toc153560371][bookmark: _Toc161647671][bookmark: _Toc169533275][bookmark: _Toc171519878][bookmark: _Toc176539615][bookmark: _Toc21100108][bookmark: _Toc29809906][bookmark: _Toc36645291][bookmark: _Toc37272345][bookmark: _Toc45884591][bookmark: _Toc53182615][bookmark: _Toc58860359][bookmark: _Toc58862863][bookmark: _Toc61182856][bookmark: _Toc66728171][bookmark: _Toc74961990][bookmark: _Toc75242900][bookmark: _Toc76545246][bookmark: _Toc82595349][bookmark: _Toc89955380][bookmark: _Toc98773807][bookmark: _Toc106201568][bookmark: _Toc120629829][bookmark: _Toc120631330][bookmark: _Toc120631981][bookmark: _Toc120632631][bookmark: _Toc120633281][bookmark: _Toc120633931][bookmark: _Toc120634582][bookmark: _Toc120635233][bookmark: _Toc121754357][bookmark: _Toc121755027][bookmark: _Toc129108976][bookmark: _Toc129109641][bookmark: _Toc129110329][bookmark: _Toc130389449][bookmark: _Toc130390522][bookmark: _Toc130391210][bookmark: _Toc131624974][bookmark: _Toc137476407][bookmark: _Toc138873062][bookmark: _Toc138874648][bookmark: _Toc145525247][bookmark: _Toc153560372][bookmark: _Toc161647672][bookmark: _Toc169533276][bookmark: _Toc171519879][bookmark: _Toc176539616]11.2	OTA performance requirements for PUSCH
11.2.1	Performance requirements for PUSCH with transform precoding disabled
[bookmark: _Toc21100109][bookmark: _Toc29809907][bookmark: _Toc36645292][bookmark: _Toc37272346][bookmark: _Toc45884592][bookmark: _Toc53182616][bookmark: _Toc58860360][bookmark: _Toc58862864][bookmark: _Toc61182857][bookmark: _Toc66728172][bookmark: _Toc74961991][bookmark: _Toc75242901][bookmark: _Toc76545247][bookmark: _Toc82595350][bookmark: _Toc89955381][bookmark: _Toc98773808][bookmark: _Toc106201569][bookmark: _Toc120629830][bookmark: _Toc120631331][bookmark: _Toc120631982][bookmark: _Toc120632632][bookmark: _Toc120633282][bookmark: _Toc120633932][bookmark: _Toc120634583][bookmark: _Toc120635234][bookmark: _Toc121754358][bookmark: _Toc121755028][bookmark: _Toc129108977][bookmark: _Toc129109642][bookmark: _Toc129110330][bookmark: _Toc130389450][bookmark: _Toc130390523][bookmark: _Toc130391211][bookmark: _Toc131624975][bookmark: _Toc137476408][bookmark: _Toc138873063][bookmark: _Toc138874649][bookmark: _Toc145525248][bookmark: _Toc153560373][bookmark: _Toc161647673][bookmark: _Toc169533277][bookmark: _Toc171519880][bookmark: _Toc176539617]11.2.1.1	Definition and applicability
The performance requirement of PUSCH 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. The performance requirements assume HARQ re-transmissions. 
Which specific test(s) are applicable to SAN is based on the test applicability rules defined in clause 11.1.3.
[bookmark: _Toc21100110][bookmark: _Toc29809908][bookmark: _Toc36645293][bookmark: _Toc37272347][bookmark: _Toc45884593][bookmark: _Toc53182617][bookmark: _Toc58860361][bookmark: _Toc58862865][bookmark: _Toc61182858][bookmark: _Toc66728173][bookmark: _Toc74961992][bookmark: _Toc75242902][bookmark: _Toc76545248][bookmark: _Toc82595351][bookmark: _Toc89955382][bookmark: _Toc98773809][bookmark: _Toc106201570][bookmark: _Toc120629831][bookmark: _Toc120631332][bookmark: _Toc120631983][bookmark: _Toc120632633][bookmark: _Toc120633283][bookmark: _Toc120633933][bookmark: _Toc120634584][bookmark: _Toc120635235][bookmark: _Toc121754359][bookmark: _Toc121755029][bookmark: _Toc129108978][bookmark: _Toc129109643][bookmark: _Toc129110331][bookmark: _Toc130389451][bookmark: _Toc130390524][bookmark: _Toc130391212][bookmark: _Toc131624976][bookmark: _Toc137476409][bookmark: _Toc138873064][bookmark: _Toc138874650][bookmark: _Toc145525249][bookmark: _Toc153560374][bookmark: _Toc161647674][bookmark: _Toc169533278][bookmark: _Toc171519881][bookmark: _Toc176539618]11.2.1.2	Minimum Requirement
For SAN type 1-O, the minimum requirement is in TS 38.108 [2] clause 11.2.1.1.
For SAN type 2-O, the minimum requirement is in TS 38.108 [2], clause 11.2.2.1.
[bookmark: _Toc21100111][bookmark: _Toc29809909][bookmark: _Toc36645294][bookmark: _Toc37272348][bookmark: _Toc45884594][bookmark: _Toc53182618][bookmark: _Toc58860362][bookmark: _Toc58862866][bookmark: _Toc61182859][bookmark: _Toc66728174][bookmark: _Toc74961993][bookmark: _Toc75242903][bookmark: _Toc76545249][bookmark: _Toc82595352][bookmark: _Toc89955383][bookmark: _Toc98773810][bookmark: _Toc106201571][bookmark: _Toc120629832][bookmark: _Toc120631333][bookmark: _Toc120631984][bookmark: _Toc120632634][bookmark: _Toc120633284][bookmark: _Toc120633934][bookmark: _Toc120634585][bookmark: _Toc120635236][bookmark: _Toc121754360][bookmark: _Toc121755030][bookmark: _Toc129108979][bookmark: _Toc129109644][bookmark: _Toc129110332][bookmark: _Toc130389452][bookmark: _Toc130390525][bookmark: _Toc130391213][bookmark: _Toc131624977][bookmark: _Toc137476410][bookmark: _Toc138873065][bookmark: _Toc138874651][bookmark: _Toc145525250][bookmark: _Toc153560375][bookmark: _Toc161647675][bookmark: _Toc169533279][bookmark: _Toc171519882][bookmark: _Toc176539619]11.2.1.3	Test Purpose
The test shall verify the receiver's ability to achieve throughput under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc21100112][bookmark: _Toc29809910][bookmark: _Toc36645295][bookmark: _Toc37272349][bookmark: _Toc45884595][bookmark: _Toc53182619][bookmark: _Toc58860363][bookmark: _Toc58862867][bookmark: _Toc61182860][bookmark: _Toc66728175][bookmark: _Toc74961994][bookmark: _Toc75242904][bookmark: _Toc76545250][bookmark: _Toc82595353][bookmark: _Toc89955384][bookmark: _Toc98773811][bookmark: _Toc106201572][bookmark: _Toc120629833][bookmark: _Toc120631334][bookmark: _Toc120631985][bookmark: _Toc120632635][bookmark: _Toc120633285][bookmark: _Toc120633935][bookmark: _Toc120634586][bookmark: _Toc120635237][bookmark: _Toc121754361][bookmark: _Toc121755031][bookmark: _Toc129108980][bookmark: _Toc129109645][bookmark: _Toc129110333][bookmark: _Toc130389453][bookmark: _Toc130390526][bookmark: _Toc130391214][bookmark: _Toc131624978][bookmark: _Toc137476411][bookmark: _Toc138873066][bookmark: _Toc138874652][bookmark: _Toc145525251][bookmark: _Toc153560376][bookmark: _Toc161647676][bookmark: _Toc169533280][bookmark: _Toc171519883][bookmark: _Toc176539620]11.2.1.4	Method of test
[bookmark: _Toc21100113][bookmark: _Toc29809911][bookmark: _Toc36645296][bookmark: _Toc37272350][bookmark: _Toc45884596][bookmark: _Toc53182620][bookmark: _Toc58860364][bookmark: _Toc58862868][bookmark: _Toc61182861][bookmark: _Toc66728176][bookmark: _Toc74961995][bookmark: _Toc75242905][bookmark: _Toc76545251][bookmark: _Toc82595354][bookmark: _Toc89955385][bookmark: _Toc98773812][bookmark: _Toc106201573][bookmark: _Toc120629834][bookmark: _Toc120631335][bookmark: _Toc120631986][bookmark: _Toc120632636][bookmark: _Toc120633286][bookmark: _Toc120633936][bookmark: _Toc120634587][bookmark: _Toc120635238][bookmark: _Toc121754362][bookmark: _Toc121755032][bookmark: _Toc129108981][bookmark: _Toc129109646][bookmark: _Toc129110334][bookmark: _Toc130389454][bookmark: _Toc130390527][bookmark: _Toc130391215][bookmark: _Toc131624979][bookmark: _Toc137476412][bookmark: _Toc138873067][bookmark: _Toc138874653][bookmark: _Toc145525252][bookmark: _Toc153560377][bookmark: _Toc161647677][bookmark: _Toc169533281][bookmark: _Toc171519884][bookmark: _Toc176539621]11.2.1.4.1	Initial Conditions
[bookmark: _Toc21100114]Test environment:	Normal, see annex B.2.
RF channels to be tested for single carrier:	M; see clause 4.9.1.
Direction to be tested: OTA REFSENS receiver target reference direction (see D.44 in table 4.6-1).
[bookmark: _Toc29809912][bookmark: _Toc36645297][bookmark: _Toc37272351][bookmark: _Toc45884597][bookmark: _Toc53182621][bookmark: _Toc58860365][bookmark: _Toc58862869][bookmark: _Toc61182862][bookmark: _Toc66728177][bookmark: _Toc74961996][bookmark: _Toc75242906][bookmark: _Toc76545252][bookmark: _Toc82595355][bookmark: _Toc89955386][bookmark: _Toc98773813][bookmark: _Toc106201574][bookmark: _Toc120629835][bookmark: _Toc120631336][bookmark: _Toc120631987][bookmark: _Toc120632637][bookmark: _Toc120633287][bookmark: _Toc120633937][bookmark: _Toc120634588][bookmark: _Toc120635239][bookmark: _Toc121754363][bookmark: _Toc121755033][bookmark: _Toc129108982][bookmark: _Toc129109647][bookmark: _Toc129110335][bookmark: _Toc130389455][bookmark: _Toc130390528][bookmark: _Toc130391216][bookmark: _Toc131624980][bookmark: _Toc137476413][bookmark: _Toc138873068][bookmark: _Toc138874654][bookmark: _Toc145525253][bookmark: _Toc153560378][bookmark: _Toc161647678][bookmark: _Toc169533282][bookmark: _Toc171519885][bookmark: _Toc176539622]11.2.1.4.2	Procedure
1)	Place the SAN with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex D.7.
2)	Align the manufacturer declared coordinate system orientation of the SAN with the test system.
3)	Set the SAN in the declared direction to be tested.
4)	Connect the SAN tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex D.7. Each of the demodulation branch signals should be transmitted on one polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A, and according to additional test parameters listed in table 11.2.1.4.2-1.
Table 11.2.1.4.2-1: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	SAN type 1-O
	SAN type 2-O

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	A, B
	B

	
	Start symbol
	0 

	
	Allocation length
	14 
	10

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	Frequency domain resource assignment
	RB assignment
	N.A.
	Disabled

	
	Frequency hopping
	N.A.
	Disabled



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the SAN receiver is as specified in clause 11.2.1.5 and clause 11.2.1.6for SAN type 1-O and SAN type 2-O respectively, and that the SNR at the SAN receiver is not impacted by the noise floor.
	The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level in table 11.2.1.4.2-2.
Table 11.2.1.4.2-2: AWGN power level at the SAN input
	SAN type 
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	1-O
(Note 2)
	15 
	5
	-86.5 - ΔOTAREFSENS dBm / 4.5 MHz

	
	30 
	10
	-83.6 - ΔOTAREFSENS dBm / 8.64 MHz

	2-O (Note 5)
	120
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz

	NOTE 1:	ΔOTAREFSENS as declared in D.43 in table 4.6-1 and clause 10.1
[NOTE 2:	The AWGN power level contains an AWGN offset of 16dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 16dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.]
NOTE 3:	ΔFR2_REFSENS = -3 dB as described in clause 10.1, since the OTA REFSENS reference direction (as declared in D.43 in table 4.6-1) is used for testing.
NOTE 4:	EISREFSENS_50M as declared in D.xx in table 4.6-1.
NOTE 5:	The AWGN power level contains an AWGN offset of 15dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 15dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.



8)	For reference channels applicable to the SAN, measure the throughput.
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11.2.1.5.1	Test Requirement for SAN type 1-O
The throughput measured according to clause 11.2.1.4.2 shall not be below the limits for the SNR levels specified in table 11.2.1.5.1-1 to 11.2.1.5.1-4.
Table 11.2.1.5.1-1: Test requirements for PUSCH with 70% of maximum throughput, Type A, 5 MHz channel bandwidth, 15 kHz SCS in FR1-NTN
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-1
	pos1
	3.8

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	G-FR1-NTN-A3-1
	pos1
	2.2

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-1
	pos1
	-0.1

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-NTN-A3-1
	pos1
	-0.6



Table 11.2.1.5.1-2: Test requirements for PUSCH with 70% of maximum throughput, Type A, 10 MHz channel bandwidth, 30 kHz SCS in FR1-NTN
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex [G])
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-2
	pos1
	3.5

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	G-FR1-NTN-A3-2
	pos1
	2.0

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-2
	pos1
	-0.4

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-NTN-A3-2
	pos1
	-0.8



Table 11.2.1.5.1-3: Test requirements for PUSCH with 70% of maximum throughput, Type B, 5 MHz channel bandwidth, 15 kHz SCS in FR1-NTN
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex [G])
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-1
	pos1
	3.9

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	G-FR1-NTN-A3-1
	pos1
	2.2

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-1
	pos1
	0.0

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-NTN-A3-1
	pos1
	-0.6



Table 11.2.1.5.1-4: Test requirements for PUSCH with 70% of maximum throughput, Type B, 10 MHz channel bandwidth, 30 kHz SCS in FR1-NTN
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex [G])
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-2
	pos1
	3.5

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	G-FR1-NTN-A3-2
	pos1
	1.9

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-2
	pos1
	-0.4

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-NTN-A3-2
	pos1
	-0.8



[bookmark: _Toc169533284][bookmark: _Toc171519887][bookmark: _Toc176539624]11.2.1.6	Test Requirement for SAN type 2-O11.2.1.5.2	Test Requirement for SAN type 2-O

The throughput measured according to clause 11.2.1.4.2 shall not be below the limits for the SNR levels specified in table 11.2.1.65.2-1.
Table 11.2.1.65.2-1: Test requirements for PUSCH with 70% of maximum throughput, 50 MHz Channel Bandwidth, 120 kHz SCS in FR2-NTN
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLC5-1200 Low
	70 %
	G-FR2-NTN-A5-1
	pos1
	[0.6]

	
	
	Normal
	NTN-TDLC5-1200 Low
	70 %
	G-FR2-NTN-A6-1
	pos1
	[9.5]

	
	2
	Normal
	NTN-TDLC5-1200 Low
	70 %
	G-FR2-NTN-A5-1
	pos1
	[-2.8]

	
	
	Normal
	NTN-TDLC5-1200 Low
	70%
	G-FR2-NTN-A6-1
	pos1
	[6.1]
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The performance requirement of PUSCH 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. The performance requirements assume HARQ re-transmissions.
Which specific test(s) are applicable to SAN is based on the test applicability rules defined in clause 11.1.3.
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For SAN type 1-O, the minimum requirement is in TS 38.108 [2] clause 11.2.1.2.
For SAN type 2-O, the minimum requirement is in TS 38.108 [2] clause 11.2.2.2.
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The test shall verify the receiver's ability to achieve throughput under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc21100120][bookmark: _Toc29809918][bookmark: _Toc36645303][bookmark: _Toc37272357][bookmark: _Toc45884603][bookmark: _Toc53182627][bookmark: _Toc58860371][bookmark: _Toc58862875][bookmark: _Toc61182868][bookmark: _Toc66728183][bookmark: _Toc74962002][bookmark: _Toc75242912][bookmark: _Toc76545258][bookmark: _Toc82595361][bookmark: _Toc89955392][bookmark: _Toc98773819][bookmark: _Toc106201580][bookmark: _Toc120629841][bookmark: _Toc120631342][bookmark: _Toc120631993][bookmark: _Toc120632643][bookmark: _Toc120633293][bookmark: _Toc120633943][bookmark: _Toc120634594][bookmark: _Toc120635245][bookmark: _Toc121754369][bookmark: _Toc121755039][bookmark: _Toc129108988][bookmark: _Toc129109653][bookmark: _Toc129110341][bookmark: _Toc130389461][bookmark: _Toc130390534][bookmark: _Toc130391222][bookmark: _Toc131624986][bookmark: _Toc137476419][bookmark: _Toc138873074][bookmark: _Toc138874660][bookmark: _Toc145525259][bookmark: _Toc153560384][bookmark: _Toc161647684][bookmark: _Toc169533289][bookmark: _Toc171519892][bookmark: _Toc176539629]11.2.2.4	Method of test
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Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier: M; see clause 4.9.1.
Direction to be tested: OTA REFSENS receiver target reference direction (see D.44 in table 4.6-1).
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1)	Place the SAN with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex D.7.
2)	Align the manufacturer declared coordinate system orientation of the SAN with the test system.
3)	Set the SAN in the declared direction to be tested.
4)	Connect the SAN tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex D.7. Each of the demodulation branch signals should be transmitted on one polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A, and according to additional test parameters listed in table 11.2.2.4.2-1.
Table 11.2.2.4.2-1: Test parameters for testing PUSCH
	Parameter
	Value

	
	SAN type 1-O
	SAN type 2-O

	Transform precoding
	Enabled

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0, group hopping and sequence hopping are disabled

	Time domain resource assignment
	PUSCH mapping type
	A, B
	B

	
	Start symbol
	0 

	
	Allocation length
	14 
	10

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth
	30 PRBs in the middle of the test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PTRS configuration 
	Frequency density (KPT-RS)
	N.A.
	Disabled

	
	Time density (LPT-RS)
	N.A.
	Disabled



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the SAN receiver is as specified in clause 11.2.2.5 and clause 11.2.2.6 for SAN type 1-O and SAN type 1-O respectively, and that the SNR at the SAN receiver is not impacted by the noise floor.
	The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level in table 11.2.2.4.2-2.
Table 11.2.2.4.2-2: AWGN power level at the SAN input
	SAN type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	1-O
(Note 2)
	15 
	5
	-86.5 - ΔOTAREFSENS dBm / 4.5 MHz

	
	30 
	10
	-83.6 - ΔOTAREFSENS dBm / 8.64 MHz

	2-O
(Note 5)
	120
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz

	NOTE 1:	ΔOTAREFSENS as declared in D.43 in table 4.6-1 and clause 10.1.
[NOTE 2:	The AWGN power level contains an AWGN offset of 16dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 16dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.]
NOTE 3:	ΔFR2_REFSENS = -3 dB as described in clause 10.1, since the OTA REFSENS reference direction (as declared in D.43 in table 4.6-1) is used for testing.
NOTE 4:	EISREFSENS_50M as declared in D.xx in table 4.6-1.
NOTE 5:	The AWGN power level contains an AWGN offset of 15dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 15dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.



8)	For reference channels applicable to the SAN, measure the throughput.
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11.2.2.5.1	Test Requirement for SAN type 1-O
The throughput measured according to clause 11.2.2.4.2 shall not be below the limits for the SNR levels specified in table 11.2.2.5.1-1 to 11.2.2.5.1-4.
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	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-3
	pos1
	4.3

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	G-FR1-NTN-A3-3
	pos1
	2.2

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-3
	pos1
	0.1

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-NTN-A3-3
	pos1
	-0.6



Table 11.2.2.5.1-2: Test requirements for PUSCH with 70% of maximum throughput, PUSCH mapping Type A, 10 MHz channel bandwidth, 30 kHz SCS in FR1-NTN
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-4
	pos1
	4.1

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	G-FR1-NTN-A3-4
	pos1
	1.9

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-4
	pos1
	-0.1

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-NTN-A3-4
	pos1
	-0.8



Table 11.2.2.5.1-3: Test requirements for PUSCH with 70% of maximum throughput, PUSCH mapping Type B, 5 MHz channel bandwidth, 15 kHz SCS in FR1-NTN
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-3
	pos1
	4.3

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	G-FR1-NTN-A3-3
	pos1
	2.2

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-3
	pos1
	0.1

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-NTN-A3-3
	pos1
	-0.6



Table 11.2.2.5.1-4: Test requirements for PUSCH with 70% of maximum throughput, PUSCH mapping Type B, 10 MHz channel bandwidth, 30 kHz SCS in FR1-NTN
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-4
	pos1
	4.1

	
	
	Normal
	NTN-TDLC5-200 Low
	70 %
	G-FR1-NTN-A3-4
	pos1
	1.9

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-4
	pos1
	-0.1

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-NTN-A3-4
	pos1
	-0.8



[bookmark: _Toc169533293][bookmark: _Toc171519896][bookmark: _Toc176539633]11.2.2.6	Test Requirement for SAN type 2-O
11.2.2.5.2	Test Requirement for SAN type 2-O
The throughput measured according to clause 11.2.2.4.2 shall not be below the limits for the SNR levels specified in table 11.2.2.65.2-1.
Table 11.2.2.65.2-1: Test requirements for PUSCH with 70% of maximum throughput, PUSCH mapping Type B, 50 MHz channel bandwidth, 120 kHz SCS in FR2-NTN
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLC5-1200 Low
	70 %
	G-FR2-NTN-A5-2
	pos1
	[0.7]

	
	2
	Normal
	NTN-TDLC5-1200 Low
	70 %
	G-FR2-NTN-A5-2
	pos1
	[-2.6]
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The performance requirement of UL timing adjustment is determined by a minimum required throughput measured for the moving UE at given SNR. The performance requirements assume HARQ retransmissions.
In the tests for UL timing adjustment, two signals are configured, one being transmitted by a moving UE and the other being transmitted by a stationary UE. The transmission of SRS from UE is optional. FRC parameters in Table A.3-3 are applied for both UEs. The received power for both UEs is the same. The resource blocks allocated for both UEs are consecutive.
Which specific test(s) are applicable to SAN is based on the test applicability rules defined in clause 11.1.3.
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For SAN type 1-O, the minimum requirement is in TS 38.108 [2] clause 11.2.1.3.
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The test shall verify the receiver's ability to achieve throughput measured for the moving UE at given SNR under moving propagation conditions.
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Test environment: Normal, see annex B.2.
RF channels to be tested: M; see clause 4.9.1.
Direction to be tested: OTA REFSENS receiver target reference direction (see D.44 in table 4.6-1).
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1)	Place the SAN with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex D.7.
2)	Align the manufacturer declared coordinate system orientation of the SAN with the test system.
3)	Set the SAN in the declared direction to be tested.
4)	Connect the SAN tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex D.7. Each of the demodulation branch signals should be transmitted on one polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A, and according to additional test parameters listed in table 11.2.3.4.2-1.
Table 11.2.3.4.2-1 Test parameters for testing UL timing adjustment for SAN type 1-O
	Parameter
	Value

	Transform precoding
	Disabled

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos2

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0 for moving UE
NID0=1, nSCID =1 for stationary UE

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	Frequency domain resource
assignment
	RB assignment
	12 RB for each UE

	
	Starting PRB index
	Moving UE: 0
Stationary UE: 12

	
	Frequency hopping
	Disabled

	SRS resource allocation
	Slots in which sounding RS is transmitted (Note 1)
	slot #1 in radio frames

	
	SRS resource allocation
	CSRS = 5, BSRS =0, for 20 RB

	Code block group based PUSCH transmission
	Disabled

	NOTE 1.	The transmission of SRS is optional. The transmission comb is configured as KTC = 2. The SRS periodic is configured as TSRS = 10 for 15kHz SCS and 20 for 30kHz SCS respectively.



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G. Unless stated otherwise, the MIMO correlation matrices for the gNB are defined in annex G for low correlation.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the SAN receiver is as specified in clause 11.2.3.5 and that the SNR at the SAN receiver is not impacted by the noise floor.
	The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level in table 11.2.3.4.2-2.
Table 11.2.3.4.2-2: AWGN power level at the SAN input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15
	5
	-86.5dBm  - ΔOTAREFSENS dBm / 4.5MHz

	30
	10
	-83.6 dBm - ΔOTAREFSENS dBm / 8.64MHz

	NOTE 1:	ΔOTAREFSENS as declared in D.43 in table 4.6-1 and clause 10.1.
[NOTE 2:	The AWGN power level contains an AWGN offset of 16dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 16dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.]



8)	For reference channels applicable to the SAN, measure the throughput.
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11.2.3.5.1	Test Requirement for SAN type 1-O
The throughput measured according to clause 11.2.3.4.2 shall not be below the limits for the SNR levels specified in table 11.2.3.5.1-1 to 11.2.3.5.1-4.
Table 11.2.3.5.1-1: Test requirements for UL timing adjustment with 70% of maximum throughput, PUSCH mapping Type A, 5 MHz channel bandwidth, 15 kHz SCS in FR1-NTN
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	Scenario X
	70 %
	G-FR1-NTN-A3-5
	pos1
	4.7

	
	2
	Normal
	Scenario X
	70 %
	G-FR1-NTN-A3-5
	pos1
	0.3



Table 11.2.3.5.1-2: Test requirements for UL timing adjustment with 70% of maximum throughput, PUSCH mapping Type A, 10 MHz channel bandwidth, 30 kHz SCS in FR1-NTN
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	Scenario X
	70 %
	G-FR1-NTN-A3-6
	pos1
	4.2

	
	2
	Normal
	Scenario X
	70 %
	G-FR1-NTN-A3-6
	pos1
	0.1



Table 11.2.3.5.1-3: Test requirements for UL timing adjustment with 70% of maximum throughput, PUSCH mapping Type B, 5 MHz channel bandwidth, 15 kHz SCS in FR1-NTN
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	Scenario X
	70 %
	G-FR1-NTN-A3-5
	pos1
	4.8

	
	2
	Normal
	Scenario X
	70 %
	G-FR1-NTN-A3-5
	pos1
	0.3



Table 11.2.3.5.1-4: Test requirements for UL timing adjustment with 70% of maximum throughput, PUSCH mapping Type B, 10 MHz channel bandwidth, 30 kHz SCS in FR1-NTN
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	Scenario X
	70 %
	G-FR1-NTN-A3-6
	pos1
	4.2

	
	2
	Normal
	Scenario X
	70 %
	G-FR1-NTN-A3-6
	pos1
	0.2
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The performance requirement of PUSCH with slot aggregation factor configured is determined by a maximum target BLER for a given SNR. The required BLER is defined as the probability of incorrectly decoding the PUSCH information when the PUSCH information is sent for the FRCs listed in annex A. The performance requirements assume HARQ re-transmissions. 
Which specific test(s) are applicable to SAN is based on the test applicability rules defined in clause 11.1.3.
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For SAN type 1-O, the minimum requirement is in TS 38.108 [2] clause 11.2.1.4.
For SAN type 2-O, the minimum requirement is in TS 38. 108 [2], clause 11.2.2.3.
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The test shall verify the receiver's ability to achieve 1% BLER with PUSCH repetition Type A under multipath fading propagation conditions for a given SNR.
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Test environment:	Normal, see annex B.2.
RF channels to be tested for single carrier: M; see clause 4.9.1.
Direction to be tested: OTA REFSENS receiver target reference direction (see D.44 in table 4.6-1).
[bookmark: _Toc58860413][bookmark: _Toc58862917][bookmark: _Toc61182910][bookmark: _Toc66728225][bookmark: _Toc74962044][bookmark: _Toc75242954][bookmark: _Toc76545300][bookmark: _Toc82595403][bookmark: _Toc89955434][bookmark: _Toc98773861][bookmark: _Toc106201622][bookmark: _Toc120629859][bookmark: _Toc120631360][bookmark: _Toc120632011][bookmark: _Toc120632661][bookmark: _Toc120633311][bookmark: _Toc120633961][bookmark: _Toc120634612][bookmark: _Toc120635263][bookmark: _Toc121754387][bookmark: _Toc121755057][bookmark: _Toc129109006][bookmark: _Toc129109671][bookmark: _Toc129110359][bookmark: _Toc130389479][bookmark: _Toc130390552][bookmark: _Toc130391240][bookmark: _Toc131625004][bookmark: _Toc137476437][bookmark: _Toc138873092][bookmark: _Toc138874678][bookmark: _Toc145525277][bookmark: _Toc153560402][bookmark: _Toc161647702][bookmark: _Toc169533308][bookmark: _Toc171519911][bookmark: _Toc176539648]11.2.4.4.2	Procedure
1)	Place the SAN with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex D.7.
2)	Align the manufacturer declared coordinate system orientation of the SAN with the test system.
3)	Set the SAN in the declared direction to be tested.
4)	Connect the SAN tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex D.7. Each of the demodulation branch signals should be transmitted on one polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A, and according to additional test parameters listed in table 11.2.4.4.2-1.
Table 11.2.4.4.2-1: Test parameters for testing PUSCH repetition Type A
	Parameter
	Value

	
	SAN Type 1-O
	SAN Type 2-O

	Transform precoding
	Disabled

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 3, 0, 3 [Note 1]

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain
resource
assignment
	PUSCH mapping type
	A, B
	B

	
	Start symbol
	0 

	
	Allocation length
	14 
	10

	
	PUSCH aggregation factor
	n2

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PTRS configuration
	Frequency density (KPT-RS)
	N.A.
	Disabled

	
	Time density (LPT-RS)
	N.A.
	Disabled

	Note 1:	The effective RV sequence is {0, 2, 3, 1} with slot aggregation.



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the SAN receiver is as specified in clause 11.2.4.5 and clause 11.2.4.6 for SAN type 1-O and SAN type 2-O respectively, and that the SNR at the SAN receiver is not impacted by the noise floor.
	The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level in table 11.2.4.4.2-2.
Table 11.2.4.4.2-2: AWGN power level at the SAN input
	SAN type 
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	1-O (NOTE 2)
	15 
	5
	-86.5 - ΔOTAREFSENS dBm / 4.5 MHz

	
	30 
	10
	-83.6 - ΔOTAREFSENS dBm / 8.64 MHz

	2-O (NOTE 5)
	120
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz

	NOTE 1:	ΔOTAREFSENS as declared in D.43 in table 4.6-1 and clause 10.1.
[NOTE 2:	The AWGN power level contains an AWGN offset of 16dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 16dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.]
NOTE 3:	ΔFR2_REFSENS = -3 dB as described in clause 10.1, since the OTA REFSENS reference direction (as declared in D.43 in table 4.6-1) is used for testing.
NOTE 4:	EISREFSENS_50M as declared in D.xx in table 4.6-1.
NOTE 5:	The AWGN power level contains an AWGN offset of 15dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 15dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.



8)	For reference channels applicable to the SAN, measure the throughput.
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11.2.4.5.1	Test Requirement for SAN type 1-O
The BLER measured according to clause 11.2.4.4.2 shall not be above the limits for the SNR levels specified in table 11.2.4.5.1-1 to 11.2.4.5.1-4.
Table 11.2.4.5.1-1: Test requirements for PUSCH repetition TypeA, PUSCH mapping Type A, 5 MHz channel bandwidth, 15 kHz SCS in FR1-NTN
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Target BLER
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	G-FR1-NTN-A3A-1
	pos1
	-4.5

	
	2
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	G-FR1-NTN-A3A-1
	pos1
	-7.9

	Note 1: 	BLER is defined as residual BLER; i.e., ratio of incorrectly received transport blocks / sent transport blocks, independently of the number HARQ transmission(s) for each transport block.



Table 11.2.4.5.1-2: Test requirements for PUSCH, PUSCH mapping Type A, 10 MHz channel bandwidth, 30 kHz SCS in FR1-NTN
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Target BLER
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	G-FR1-NTN-A3A-2
	pos1
	-4.5

	
	2
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	G-FR1-NTN-A3A-2
	pos1
	-7.9

	Note 1: 	BLER is defined as residual BLER; i.e., ratio of incorrectly received transport blocks / sent transport blocks, independently of the number HARQ transmission(s) for each transport block.



Table 11.2.4.5.1-3: Test requirements for PUSCH, PUSCH mapping Type B, 5 MHz channel bandwidth, 15 kHz SCS in FR1-NTN
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex [G])
	Target BLER
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	G-FR1-NTN-A3A-1
	pos1
	-4.5

	
	2
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	G-FR1-NTN-A3A-1
	pos1
	-7.9

	Note 1: 	BLER is defined as residual BLER; i.e., ratio of incorrectly received transport blocks / sent transport blocks, independently of the number HARQ transmission(s) for each transport block.



Table 11.2.4.5.1-4: Test requirements for PUSCH, PUSCH mapping Type B, 10 MHz channel bandwidth, 30 kHz SCS in FR1-NTN
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex [G])
	Target BLER
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	G-FR1-NTN-A3A-2
	pos1
	-4.5

	
	2
	Normal
	NTN-TDLA100-200 Low
	1% (Note 1)
	G-FR1-NTN-A3A-2
	pos1
	-7.9

	Note 1: 	BLER is defined as residual BLER; i.e., ratio of incorrectly received transport blocks / sent transport blocks, independently of the number HARQ transmission(s) for each transport block.



[bookmark: _Toc169533310][bookmark: _Toc171519913][bookmark: _Toc176539650]11.2.4.6	Test Requirement for SAN type 2-O
11.2.4.5.2	Test Requirement for SAN type 2-O
The BLER measured according to clause 11.2.4.4.2 shall not be above the limits for the SNR levels specified in table 11.2.4.5.26-1.
Table 11.2.4.65.2-1: Test requirements for PUSCH repetition TypeA, PUSCH mapping Type B, 50 MHz channel bandwidth, 120 kHz SCS in FR2-NTN
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Target BLER
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLC5-1200 Low
	1% (Note 1)
	G-FR2-NTN-A3A-1
	pos1
	[-8.0]

	
	2
	Normal
	NTN-TDLC5-1200 Low
	1% (Note 1)
	G-FR2-NTN-A3A-1
	pos1
	[-11.4]

	Note 1: 	BLER is defined as residual BLER; i.e., ratio of incorrectly received transport blocks / sent transport blocks, independently of the number HARQ transmission(s) for each transport block.
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The performance requirement of PUSCH with DM-RS bundling 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. The performance requirements assume HARQ re-transmissions.
Which specific test(s) are applicable to SAN is based on the test applicability rules defined in clause 11.1.3.
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For SAN type 1-O, the minimum requirement is in TS 38.108 [2], clause 11.2.12.5.
[bookmark: _Toc21102936][bookmark: _Toc29810785][bookmark: _Toc36636137][bookmark: _Toc37273083][bookmark: _Toc45886163][bookmark: _Toc53183242][bookmark: _Toc58915912][bookmark: _Toc58918093][bookmark: _Toc66693963][bookmark: _Toc74915930][bookmark: _Toc76114555][bookmark: _Toc76544441][bookmark: _Toc82536563][bookmark: _Toc89952856][bookmark: _Toc98766672][bookmark: _Toc99703035][bookmark: _Toc106206823][bookmark: _Toc115080825][bookmark: _Toc121999716][bookmark: _Toc124154615][bookmark: _Toc137396539][bookmark: _Toc156577981][bookmark: _Toc169533314][bookmark: _Toc171519917][bookmark: _Toc176539654]11.2.5.3	Test purpose
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Test environment: Normal, see annex [B.2].
[bookmark: _Toc21102939][bookmark: _Hlk530007046]RF channels to be tested for single carrier: M, see clause [4.9.1.]
Direction to be tested: OTA REFSENS receiver target reference direction (see [D.54] in table 4.6-1).
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1)	Place the SAN with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex [D.7].
2)	Align the manufacturer declared coordinate system orientation of the SAN with the test system.
3)	Set the SAN in the declared direction to be tested.
4)	Connect the SAN tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex E.3. Each of the demodulation branch signals should be transmitted on one polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A, and according to additional test parameters listed in table 11.2.5.4.2-1.
Table 11.2.5.4.2-1: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence (Note 1)
	0,0,0,0

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port(s)
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0

	
	Allocation length
	14

	
	PUSCH aggregation factor
	n4 for 15kHz SCS 
n8 for 30kHz SCS

	pusch-TimeDomainWindowLength
	4 for 15kHz SCS 
8 for 30kHz SCS

	Frequency domain resource assignment
	RB assignment
	6 RBs in the middle of the channel bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	SAN type
	1-O

	NOTE 1:	The effective RV sequence is {0, 2, 3, 1} with slot aggregation.



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex J.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the SAN receiver is as specified in clause 11.2.5.5.1 for SAN type 1-O, and that the SNR at the SAN receiver is not impacted by the noise floor.
	The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level in table 11.2.5.4.2-2.
Table 11.2.5.4.2-2: AWGN power level at the SAN input
	SAN Type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	1-O (NOTE 2)
	15 
	5
	-86.5 - ΔOTAREFSENS dBm / 4.5 MHz

	
	30
	10
	-83.6 - ΔOTAREFSENS dBm / 8.64 MHz

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and clause 7.1.
NOTE 2:	The AWGN power level contains an AWGN offset of 15dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 15dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.



8)	For reference channels applicable to the SAN, measure the throughput.
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The throughput measured according to clause 11.2.5.4.2 shall not be below the limits for the SNR levels specified in table 11.2.5.5.1-1 ~ 11.2.5.5.1.4.
Table 11.2.5.5.1-1: Test requirements for PUSCH with 70% of maximum throughput, Type A, 5 MHz channel bandwidth, FR1-NTN, 15 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex G)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-7
	pos1
	[-0.1]

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-7
	pos1
	[-3.6]



Table 11.2.5.5.1-2: Test requirements for PUSCH with 70% of maximum throughput, Type A, 10 MHz channel bandwidth, FR1-NTN, 30 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex G)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-8
	pos1
	[-2.9]

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-8
	pos1
	[-6.1]



Table 11.2.5.5.1-3: Test requirements for PUSCH with 70% of maximum throughput, Type B, 5 MHz channel bandwidth, FR1-NTN, 15 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex G)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-7
	pos1
	[-0.0]

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-7
	pos1
	[-3.5]



Table 11.2.5.5.1-4: Test requirements for PUSCH with 70% of maximum throughput, Type B, 10 MHz channel bandwidth, FR1-NTN, 30 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex G)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-8
	pos1
	[-2.8]

	
	2
	Normal
	NTN-TDLA100-200 Low
	70 %
	G-FR1-NTN-A3-8
	pos1
	[-6.1]



<End of Change 2>
