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The following BS manufacturer's declarations listed in table 4.6-1, when applicable to the BS under test, are required to be provided by the manufacturer for radiated requirements testing for BS type 1-H, BS type 1-O and BS type 2-O.
For the BS type 1-H declarations required for the conducted requirements testing, refer to TS 38.141-1 [3], clause 4.6.
Table 4.6-1 Manufacturers declarations for BS type 1-H, BS type 1-O and BS type 2-O radiated test requirements
	Declaration identifier
	Declaration
	Description
	Applicability
(Note 1)

	
	
	
	BS type 1-H
(Note 2)
	BS type 1-O
	BS type 2-O

	D.119
	PUSCH TB over Multi-slotsmulti-slots
	BS support TBoMS over physical consecutive UL slots
	c
	x
	x

	D.120
	PUSCH TB over Multi-slotsmulti-slots
	BS support TBoMS over physical non-consecutive UL slots
	c
	x
	x

	D.121
	Supported SCS for TDD PUSCH DM-RS bundling and PUCCH DM-RS bundling
	Declaration of supported SCS for TDD PUSCH DM-RS bundling and and PUCCH DM-RS bundling and, i.e. {15kHz15 kHz, 30kHz30 kHz, 60kHz 120kHz120 kHz}
	c
	x
	x

	D.122
	Supported FDD PUSCH DM-RS bundling and and PUCCH DM-RS bundling and
	Declaration of supporting FDD PUSCH DM-RS bundling and PUCCH DM-RS bundling
	c
	x
	x
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[bookmark: _Toc58915905][bookmark: _Toc58918086][bookmark: _Toc66693956][bookmark: _Toc74915908][bookmark: _Toc76114533][bookmark: _Toc76544419][bookmark: _Toc82536541][bookmark: _Toc89952834][bookmark: _Toc98766650][bookmark: _Toc99703013][bookmark: _Toc106206799][bookmark: _Toc115080801][bookmark: _Toc121999683][bookmark: _Toc124153856][bookmark: _Toc124154631][bookmark: _Toc131560486]8.1.2.4	Applicability of PUSCH for high speed train performance requirements
[bookmark: _Toc58915906][bookmark: _Toc58918087][bookmark: _Toc66693957][bookmark: _Toc74915909][bookmark: _Toc76114534][bookmark: _Toc76544420][bookmark: _Toc82536542][bookmark: _Toc89952835][bookmark: _Toc98766651][bookmark: _Toc99703014][bookmark: _Toc106206800][bookmark: _Toc115080802][bookmark: _Toc121999684][bookmark: _Toc124153857][bookmark: _Toc124154632][bookmark: _Toc131560487]8.1.2.4.1	Applicability of requirements for different speeds
[bookmark: _Toc58915907][bookmark: _Toc58918088][bookmark: _Toc66693958][bookmark: _Toc74915910][bookmark: _Toc76114535][bookmark: _Toc76544421][bookmark: _Toc82536543][bookmark: _Toc89952836][bookmark: _Toc98766652][bookmark: _Toc99703015]Unless otherwise stated, a BS type 1-O that declares to support 500km/h500 km/h (see D.110 in table 4.6-1) and passes the tests for 500km/h500 km/h, can also consider the tests for 350km/h350 km/h as passed.
[bookmark: _Toc106206801][bookmark: _Toc115080803][bookmark: _Toc121999685][bookmark: _Toc124153858][bookmark: _Toc124154633][bookmark: _Toc131560488]8.1.2.4.2	Applicability of requirements for 1T1R
In high speed train requirements, unless otherwise stated, for a BS supporting different numbers of TAB connectors for BS type 1-H (see D.37 in table 4.6-1), if the BS supports 1RX, the tests with low MIMO correlation level shall apply only for either one connector or the second lowest number of supported connectors, in addition to the highest numbers of supported connectors, and the specific connectors used for testing are based on manufacturer declaration. 
If the BS doesn't support 1RX, the tests with low MIMO correlation level shall apply only for the lowest and highest numbers of supported connectors, and the specific connectors used for testing are based on manufacturer declaration.
NoteNOTE:	 The highest number of connectors can simultaneously be second lowest number.
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[bookmark: _Toc74915913][bookmark: _Toc76114538][bookmark: _Toc76544424][bookmark: _Toc82536546][bookmark: _Toc89952839][bookmark: _Toc98766655][bookmark: _Toc99703018][bookmark: _Toc106206806][bookmark: _Toc115080808][bookmark: _Toc121999690][bookmark: _Toc124153863][bookmark: _Toc124154638][bookmark: _Toc131560493]8.1.2.5.2	Applicability of requirements for different subcarrier spacings
Unless otherwise stated, PUSCH requirement tests shall apply only for each subcarrier spacing declared to be supported (see D.7 in table 4.6-1). 
Unless otherwise stated, for each subcarrier-spacing declared to be supported for interlaced PUSCH, the tests shall apply only for the supported subcarrier spacing. If both 15kHz15 kHz and 30kHz30 kHz SCS are declared to be supported, the tests shall be done for 30kHz30 kHz SCS (see D.7 in table 4.6-1).
[bookmark: _Toc74915914][bookmark: _Toc76114539][bookmark: _Toc76544425][bookmark: _Toc82536547][bookmark: _Toc89952840][bookmark: _Toc98766656][bookmark: _Toc99703019][bookmark: _Toc106206807][bookmark: _Toc115080809][bookmark: _Toc121999691][bookmark: _Toc124153864][bookmark: _Toc124154639][bookmark: _Toc131560494]8.1.2.5.3	Applicability of requirements for different channel bandwidths
For each subcarrier spacing declared to be supported, the tests for a specific channel bandwidth shall apply only if the BS supports it (see D.7 in table 4.6-1).
Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement defined for 20 MHz channel bandwidth. For 15kHz15 kHz subcarrier spacing, the tested RB’s are uniformly spaced over the channel bandwidth at RB index {110, 120, …,210}. For 30kHz30 kHz subcarrier spacing, the tested RB’s are uniformly spaced over the channel bandwidth at RB index {55, 60, …,105}.  
------------------------------ Next modified section ------------------------------
[bookmark: _Toc74915921][bookmark: _Toc76114546][bookmark: _Toc76544432][bookmark: _Toc82536554][bookmark: _Toc89952847][bookmark: _Toc98766663][bookmark: _Toc99703026][bookmark: _Toc106206814][bookmark: _Toc115080816][bookmark: _Toc121999698][bookmark: _Toc124153871][bookmark: _Toc124154646][bookmark: _Toc131560501]8.1.2.6.4	Applicability of requirements for different channel bandwidths
For each subcarrier spacing declared to be supported by the BS, the tests for a specific channel bandwidth shall apply only if the BS supports it (see D.7 in table 4.6-1).
Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement defined for 20 MHz channel bandwidth. For 15kHz15 kHz subcarrier spacing, the tested RB’s are uniformly spaced over the channel bandwidth at RB index {110, 120, …,210} for PUCCH formats 0, 1, and 2, and {110, 120, …,200} for PUCCH format 3. For 30kHz30 kHz subcarrier spacing, the tested RB’s are uniformly spaced over the channel bandwidth at RB index {55, 60,…,105} for PUCCH formats 0, 1, and 2, and {55, 60, …,100} for PUCCH format 3.  
[bookmark: _Toc74915922][bookmark: _Toc76114547][bookmark: _Toc76544433][bookmark: _Toc82536555][bookmark: _Toc89952848][bookmark: _Toc98766664][bookmark: _Toc99703027][bookmark: _Toc106206815][bookmark: _Toc115080817][bookmark: _Toc121999699][bookmark: _Toc124153872][bookmark: _Toc124154647][bookmark: _Toc131560502]8.1.2.7	Applicability of performance requirements for PRACH with LRA =1151 and LRA =571
[bookmark: _Toc74915923][bookmark: _Toc76114548][bookmark: _Toc76544434][bookmark: _Toc82536556][bookmark: _Toc89952849][bookmark: _Toc98766665][bookmark: _Toc99703028][bookmark: _Toc106206816][bookmark: _Toc115080818][bookmark: _Toc121999700][bookmark: _Toc124153873][bookmark: _Toc124154648][bookmark: _Toc131560503]8.1.2.7.1	Applicability of requirements for different formats
Unless otherwise stated, PRACH requirement tests shall apply only for each PRACH format declared to be supported (see [D.113] in table 4.6-1).
[bookmark: _Toc74915924][bookmark: _Toc76114549][bookmark: _Toc76544435][bookmark: _Toc82536557][bookmark: _Toc89952850][bookmark: _Toc98766666][bookmark: _Toc99703029][bookmark: _Toc106206817][bookmark: _Toc115080819][bookmark: _Toc121999701][bookmark: _Toc124153874][bookmark: _Toc124154649][bookmark: _Toc131560504]8.1.2.7.2	Applicability of requirements for different subcarrier spacings
Unless otherwise stated, for each PRACH format with LRA =1151 and LRA =571 declared to be supported, the tests shall apply only for the supported subcarrier spacing. If both 15kHz15 kHz and 30kHz30 kHz SCS are declared to be supported, the tests shall be done for 30kHz30 kHz SCS (see D.113 in table 4.6-1).
[bookmark: _Toc74915925][bookmark: _Toc76114550][bookmark: _Toc76544436][bookmark: _Toc82536558][bookmark: _Toc89952851][bookmark: _Toc98766667][bookmark: _Toc99703030][bookmark: _Toc106206818][bookmark: _Toc115080820][bookmark: _Toc121999702][bookmark: _Toc124153875][bookmark: _Toc124154650][bookmark: _Toc131560505]8.1.2.7.3	Applicability of requirements for different channel bandwidths
Unless otherwise stated, for the subcarrier spacing to be tested, the tests shall apply only for anyone channel bandwidth declared to be supported (see D.7 in table 4.6-1).
[bookmark: _Toc121999703][bookmark: _Toc124153876][bookmark: _Toc124154651][bookmark: _Toc131560506]8.1.2.8	Applicability of performance requirements for PUSCH with TB over mMulti-Slots
[bookmark: _Toc121999704][bookmark: _Toc124153877][bookmark: _Toc124154652][bookmark: _Toc131560507]8.1.2.8.1	Applicability of requirements for different UL-DL patterns
Unless otherwise stated, PUSCH with TB over Multi-slotsmulti-slots requirement tests shall apply only for UL-DL pattern characters declared to be supported (see D.119 and D.120 in table 4.6-1).
Unless otherwise stated, for each UL-DL pattenpattern character declared to be supported, if BS supports multiple TDD UL-DL patterns, only one of the supported TDD UL-DL patterns shall be used for PUSCH with TB over Multi-slotsmulti-slots performance tests.
[bookmark: _Toc121999705][bookmark: _Toc124153878][bookmark: _Toc124154653][bookmark: _Toc131560508]8.1.2.9	Applicability of performance requirements for PUSCH with DM-RS bundling
[bookmark: _Toc121999706][bookmark: _Toc124153879][bookmark: _Toc124154654][bookmark: _Toc131560509]8.1.2.9.1	Applicability of requirements for TDD different subcarrier spacings
Unless otherwise stated, PUSCH with DM-RS bundling requirement tests shall apply only for each subcarrier spcaingspacing declared to be supported (see D.121 and D.122 in table 4.6-1).
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Table 8.2.1.4.2-1: Test parameters for testing PUSCH
	Parameter
	BS type 1-O
	BS type 2-O

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U
	60 kHz and 120kHz120 kHz SCS:
3D1S1U, S=10D:2G:2U
480kHz480 kHz SCS:14D2S4U,S1=12D:2G0U,S2=0D:6G:8U

	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
	{pos0, 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}, {0,1}

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

	Time
	PUSCH mapping type
	A, B
	B

	domain
	Start symbol
	0
	0 

	resource assignment
	Allocation length
	14
	10 

	Frequency
	RB assignment
	Full applicable test bandwidth

	domain resource assignment
	Frequency hopping
	Disabled

	TPMI index for 2Tx two layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

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

	configuration
	Time density (LPT-RS)
	N.A.
	1, Disabled

	Note 1:	The same requirements are applicable to FDD and TDD with different UL-DL patterns for BS type 1-O, and the same requirements are applicable to TDD with different UL-DL patterns for BS type 2-O.



------------------------------ Next modified section ------------------------------
[bookmark: _Toc21102942][bookmark: _Toc29810791][bookmark: _Toc36636143][bookmark: _Toc37273089][bookmark: _Toc45886169][bookmark: _Toc53183248][bookmark: _Toc58915918][bookmark: _Toc58918099][bookmark: _Toc66693969][bookmark: _Toc74915936][bookmark: _Toc76114561][bookmark: _Toc76544447][bookmark: _Toc82536569][bookmark: _Toc89952862][bookmark: _Toc98766678][bookmark: _Toc99703041][bookmark: _Toc106206829][bookmark: _Toc115080831][bookmark: _Toc121999722][bookmark: _Toc124153895][bookmark: _Toc124154670][bookmark: _Toc131560525]8.2.1.5.2	Test requirement for BS type 2-O
The throughput measured according to clause 8.2.1.4.2 shall not be below the limits for the SNR levels specified in table 8.2.1.5.2-1 to 8.2.1.5.2-10.
Table 8.2.1.5.2-1: Test requirements for PUSCH with 70% of maximum throughput, 50 MHz Channel Bandwidth, 60 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex GJ)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-1
	pos0
	No
	-1.4

	
	
	
	
	
	G-FR2-A3-13
	pos1
	No
	-1.6

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-1
	pos0
	Yes
	12.6

	
	
	
	
	
	
	
	No
	12.1

	
	
	
	
	
	G-FR2-A4-11
	pos1
	Yes
	11.3

	
	
	
	
	
	
	
	No
	11.3

	
	
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-1
	pos0
	Yes
	14.3

	
	
	
	
	
	
	
	No
	13.7

	
	
	
	
	
	G-FR2-A5-6
	pos1
	Yes
	14.0

	
	
	
	
	
	
	
	No
	13.5

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-6
	pos0
	No
	2.3

	
	
	
	
	
	G-FR2-A3-18
	pos1
	No
	2.0

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A7-1
	pos0
	Yes
	16.0

	
	
	
	
	
	
	
	No
	15.1

	
	
	
	
	
	G-FR2-A7-6
	pos1
	Yes
	14.6

	
	
	
	
	
	
	
	No
	13.8



Table 8.2.1.5.2-2: Test requirements for PUSCH with 70% of maximum throughput, 100 MHz Channel Bandwidth, 60 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex Gannex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-2 
	 pos0
	No
	-1.5

	
	
	
	
	
	G-FR2-A3-14 
	 pos1
	No
	-1.8

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-2 
	 pos0
	Yes
	12.8

	
	
	
	
	
	
	
	No
	11.8

	
	
	
	
	
	G-FR2-A4-12
	 pos1
	Yes
	11.8

	
	
	
	
	
	
	
	No
	11.2

	
	
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-2 
	 pos0
	Yes
	14.8

	
	
	
	
	
	
	
	No
	13.9

	
	
	
	
	
	G-FR2-A5-7
	 pos1
	Yes
	14.3

	
	
	
	
	
	
	
	No
	13.7

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-7 
	 pos0
	No
	2.3

	
	
	
	
	
	G-FR2-A3-19
	 pos1
	No
	2.0

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A7-2
	pos0
	Yes
	16.8

	
	
	
	
	
	
	
	No
	15.7

	
	
	
	
	
	G-FR2-A7-7
	pos1
	Yes
	14.6

	
	
	
	
	
	
	
	No
	13.9



Table 8.2.1.5.2-3: Test requirements for PUSCH with 70% of maximum throughput, 50 MHz Channel Bandwidth, 120 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex Gannex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-3
	pos0
	No
	-1.2

	
	
	
	
	
	G-FR2-A3-15
	pos1
	No
	-1.5

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-3
	pos0
	Yes
	12.2

	
	
	
	
	
	
	
	No
	11.5

	
	
	
	
	
	G-FR2-A4-13
	pos1
	Yes
	11.5

	
	
	
	
	
	
	
	No
	11.1

	
	
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-3
	pos0
	Yes
	14.3

	
	
	
	
	
	
	
	No
	13.7

	
	
	
	
	
	G-FR2-A5-8
	pos1
	Yes
	13.8

	
	
	
	
	
	
	
	No
	13.6

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-8
	pos0
	No
	2.2

	
	
	
	
	
	G-FR2-A3-20
	pos1
	No
	2.1

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A7-3
	pos0
	Yes
	15.0

	
	
	
	
	
	
	
	No
	14.4

	
	
	
	
	
	 G-FR2-A7-8
	Pos1
	Yes
	14.7

	
	
	
	
	
	
	
	No
	13.9



Table 8.2.1.5.2-4: Test requirements for PUSCH with 70% of maximum throughput, 100 MHz Channel Bandwidth, 120 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex Gannex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-4 
	pos0
	No
	-1.8

	
	
	
	
	
	G-FR2-A3-16
	pos1
	No
	-1.9

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-4 
	pos0
	Yes
	12.5

	
	
	
	
	
	
	
	No
	11.1

	
	
	
	
	
	G-FR2-A4-14
	pos1
	Yes
	11.7

	
	
	
	
	
	
	
	No
	11.1

	
	
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-4 
	pos0
	Yes
	14.1

	
	
	
	
	
	
	
	No
	13.5

	
	
	
	
	
	G-FR2-A5-9
	pos1
	Yes
	14.0

	
	
	
	
	
	
	
	No
	13.4

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-9 
	pos0
	No
	2.2

	
	
	
	
	
	G-FR2-A3-21
	pos1
	No
	2.0

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A7-4
	pos0
	Yes
	14.7

	
	
	
	
	
	
	
	No
	14.0

	
	
	
	
	
	G-FR2-A7-9
	pos1
	Yes
	14.3

	
	
	
	
	
	
	
	No
	13.7



Table 8.2.1.5.2-5: Test requirements for PUSCH with 70% of maximum throughput, 200 MHz Channel Bandwidth, 120 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex Gannex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-5 
	pos0
	No
	-1.5

	
	
	
	
	
	G-FR2-A3-17
	pos1
	No
	-1.8

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-5 
	pos0
	Yes
	11.9

	
	
	
	
	
	
	
	No
	11.5

	
	
	
	
	
	G-FR2-A4-15
	pos1
	Yes
	11.8

	
	
	
	
	
	
	
	No
	11.3

	
	
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-5 
	pos0
	Yes
	14.7

	
	
	
	
	
	
	
	No
	14.0

	
	
	
	
	
	G-FR2-A5-10
	pos1
	Yes
	14.3

	
	
	
	
	
	
	
	No
	13.9

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-10 
	pos0
	No
	2.2

	
	
	
	
	
	G-FR2-A3-22
	pos1
	No
	1.9

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A7-5 
	pos0
	Yes
	14.8

	
	
	
	
	
	
	
	No
	14.1

	
	
	
	
	
	G-FR2-A7-10
	pos1
	Yes
	14.4

	
	
	
	
	
	
	
	No
	13.8



Table 8.2.1.5.2-6: Test requirements for PUSCH with 30% of maximum throughput, 50 MHz channel bandwidth, 60 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex Gannex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	30 %
	G-FR2-A4-1
	pos0
	Yes
	4.6

	
	
	
	
	
	
	
	No
	4.1

	
	
	
	
	
	G-FR2-A4-11
	pos1
	Yes
	4.3

	
	
	
	
	
	
	
	No
	3.7



Table 8.2.1.5.2-7: Test requirements for PUSCH with 30% of maximum throughput, 50 MHz channel bandwidth, 120 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex Gannex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	30 %
	G-FR2-A4-3
	pos0
	Yes
	4.6

	
	
	
	
	
	
	
	No
	4.2

	
	
	
	
	
	G-FR2-A4-13
	pos1
	Yes
	4.3

	
	
	
	
	
	
	
	No
	3.8



Table 8.2.1.5.2-8: Test requirements for PUSCH with 70% of maximum throughput, 100 MHz Channel Bandwidth, 120 kHz SCS in FR2-2
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex Gannex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-650
	70 %
	G-FR2-A3B-1
	pos1
	No
	0.4

	
	
	Normal
	TDLA30-650
	70 %
	G-FR2-A4-21
	pos1
	Yes
	11.6

	
	
	Normal
	TDLD30-200
	70 %
	G-FR2-A5-11
	pos1
	Yes
	13.1

	2
	
	Normal
	TDLA30-650
	70 %
	G-FR2-A3B-6
	pos1
	No
	4.5

	
	
	Normal
	[TDLA30-650]
	70 %
	G-FR2-A4-24
	pos1
	Yes
	[19.6]



Table 8.2.1.5.2-9: Test requirements for PUSCH with 70% of maximum throughput, 400 MHz Channel Bandwidth, 120 kHz SCS in FR2-2
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex Gannex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA10-650
	70 %
	G-FR2-A3B-2
	pos1
	No
	0.4

	
	
	Normal
	TDLA10-650
	70 %
	G-FR2-A4-22
	pos1
	Yes
	11.8

	
	
	Normal
	TDLD10-200
	70 %
	G-FR2-A5-12
	pos1
	Yes
	13.5

	2
	
	Normal
	TDLA10-650
	70 %
	G-FR2-A3B-7
	pos1
	No
	4.6

	
	
	Normal
	[TDLA10-650]
	70 %
	G-FR2-A4-25
	pos1
	Yes
	[20.7]



Table 8.2.1.5.2-10: Test requirements for PUSCH with 70% of maximum throughput, 400 MHz Channel Bandwidth, 480 kHz SCS in FR2-2
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex Gannex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA10-650
	70 %
	G-FR2-A3B-3
	pos1
	No
	0.5

	
	
	Normal
	TDLA10-650
	70 %
	G-FR2-A4-23
	pos1
	Yes
	11.9

	
	
	Normal
	TDLD10-200
	70 %
	G-FR2-A5-13
	pos1
	Yes
	13.8

	2
	
	Normal
	TDLA10-650
	70 %
	G-FR2-A3B-8
	pos1
	No
	4.3

	
	
	Normal
	[TDLA10-650]
	70 %
	G-FR2-A4-26
	pos1
	Yes
	[18.6]



NOTE:	If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.
------------------------------ Next modified section ------------------------------
Table 8.2.2.4.2-1: Test parameters for testing PUSCH
	Parameter
	BS type 1-O
	BS type 2-O

	Transform precoding
	Enabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U
	60 kHz and 120kHz120 kHz SCS:
3D1S1U, S=10D:2G:2U
480kHz480 kHz SCS:14D2S4U,S1=12D:2G0U,S2=0D:6G:8U

	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
	pos0, 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, group hopping and sequence hopping are disabled

	Time
	PUSCH mapping type
	A, B
	B

	domain
	Start symbol
	0
	0 

	resource assignment
	Allocation length
	14
	10 

	Frequency domain resource assignment
	RB assignment
	15 kHz SCS: 25 PRBs in the middle of the test bandwidth
 30 kHz SCS: 24 PRBs in the middle of the test bandwidth
	30 PRBs in the middle of the test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Not configured

	NOTE 1:	The same requirements are applicable to FDD and TDD with different UL-DL patterns for BS type 1-O, and the same requirements are applicable to TDD with different UL-DL patterns for BS type 2-O.


------------------------------ Next modified section ------------------------------
Table 8.2.2.5.2-3: Test requirements for PUSCH with 70% of maximum throughput, Type B, 100 MHz channel bandwidth, 120 kHz SCS in FR2-2
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix 
(annex J)
	Fraction of  maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLA30-650 Low
	70 %
	G-FR2-A3B-4
	pos1
	0.8



Table 8.2.2.5.2-4: Test requirements for PUSCH with 70% of maximum throughput, Type B, 400 MHz channel bandwidth, 480 kHz SCS in FR2-2
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix 
(annex J)
	Fraction of  maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLA10-650 Low
	70 %
	G-FR2-A3B-5
	pos1
	0.8


------------------------------ Next modified section ------------------------------
Table 8.2.4.4.2-1A: Test parameters for testing PUSCH under HST conditions (BS type 2-O)
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (NOTE 1)
	120kHz120 kHz SCS:
3D1S1U, S=10D:2G:2U

	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 symbols
	pos0, pos1, pos2 (NOTE 2)

	
	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
	NID=0, nSCID =0

	Time domain
	PUSCH mapping type
	B

	resource
	Start symbol index
	0 

	
	Allocation length
	10 

	Frequency domain
	RB assignment
	Full applicable test bandwidth

	resource
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	2

	configuration
	Time density (LPT-RS)
	1

	NOTE 1:	The same requirements are applicable to TDD with different UL-DL patterns
NOTE 2:	Either pos0, pos1 or pos2 may be selected for conformance testing.


------------------------------ Next modified section ------------------------------
[bookmark: _Toc36636171][bookmark: _Toc37273117][bookmark: _Toc45886197][bookmark: _Toc53183276][bookmark: _Toc58915946][bookmark: _Toc58918127][bookmark: _Toc66693997][bookmark: _Toc74915964][bookmark: _Toc76114589][bookmark: _Toc76544475][bookmark: _Toc82536597][bookmark: _Toc89952890][bookmark: _Toc98766706][bookmark: _Toc99703069][bookmark: _Toc106206857][bookmark: _Toc115080859][bookmark: _Toc121999750][bookmark: _Toc124153923][bookmark: _Toc124154698][bookmark: _Toc131560553]8.2.4.5	Test Requirement for BS Type 1-O
The throughput measured according to clause 8.2.4.4.2 shall not be below the limits for the SNR levels specified in table 8.2.4.5-1 to 8.2.4.5-10. Unless stated otherwise, the MIMO correlation matrices for the gNB are defined in annex J for low correlation.
Table 8.2.4.5-1: Test requirements for PUSCH, Type A, 10 MHz channel bandwidth, 15 kHz SCS, 350km/h350 km/h
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions (Annex J)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A3-33
	pos2
	-3.4

	
	
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A4-29
	pos2
	8.7

	
	
	Normal
	HST Scenario 3-NR350
	70 %
	G-FR1-A3-33
	pos2
	-3.3

	
	
	Normal
	HST Scenario 3-NR350
	70 %
	G-FR1-A4-29
	pos2
	9.0



Table 8.2.4.5-2: Test requirements for PUSCH, Type A, 40 MHz channel bandwidth, 30 kHz SCS, 350km/h350 km/h
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions (Annex J)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A3-34
	pos2
	-3.4

	
	
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A4-30
	pos2
	8.8

	
	
	Normal
	HST Scenario 3-NR350
	70 %
	G-FR1-A3-34
	pos2
	-3.2

	
	
	Normal
	HST Scenario 3-NR350
	70 %
	G-FR1-A4-30
	pos2
	9.1



Table 8.2.4.5-3: Test requirements for PUSCH, Type A, 10 MHz channel bandwidth, 15 kHz SCS, 500km/h500 km/h
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions (Annex J)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A3-33
	pos2
	-3.6

	
	
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A4-29
	pos2
	8.8

	
	
	Normal
	HST Scenario 3-NR500
	70 %
	G-FR1-A3-33
	pos2
	-3.3

	
	
	Normal
	HST Scenario 3-NR500
	70 %
	G-FR1-A4-29
	pos2
	9.5



Table 8.2.4.5-4: Test requirements for PUSCH, Type A, 40 MHz channel bandwidth, 30 kHz SCS, 500km/h500 km/h
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions (Annex J)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A3-34
	pos2
	-3.6

	
	
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A4-30
	pos2
	9.0

	
	
	Normal
	HST Scenario 3-NR500
	70 %
	G-FR1-A3-34
	pos2
	-3.1

	
	
	Normal
	HST Scenario 3-NR500
	70 %
	G-FR1-A4-30
	pos2
	10.5



Table 8.2.4.5-5: Test requirements for PUSCH, Type A, 5 MHz channel bandwidth, 15 kHz SCS, 350km/h350 km/h
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions (Annex J)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	
2

	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A3-33A
	pos2
	-3.4

	
	
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A4-29A
	pos2
	8.8

	
	
	Normal
	HST Scenario 3-NR350
	70 %
	G-FR1-A3-33A
	pos2
	-3.3

	
	
	Normal
	HST Scenario 3-NR350
	70 %
	G-FR1-A4-29A
	pos2
	8.9



Table 8.2.4.5-6: Test requirements for PUSCH, Type A, 10 MHz channel bandwidth, 30 kHz SCS, 350km/h350 km/h
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions (Annex J)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	
2

	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A3-34A
	pos2
	-3.3

	
	
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A4-30A
	pos2
	8.6

	
	
	Normal
	HST Scenario 3-NR350
	70 %
	G-FR1-A3-34A
	pos2
	-3.3

	
	
	Normal
	HST Scenario 3-NR350
	70 %
	G-FR1-A4-30A
	pos2
	8.9



Table 8.2.4.5-7: Test requirements for PUSCH, Type A, 5 MHz channel bandwidth, 15 kHz SCS, 500km/h500 km/h
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions (Annex J)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A3-33A
	pos2
	-3.3

	
	
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A4-29A
	pos2
	9.0

	
	
	Normal
	HST Scenario 3-NR500
	70 %
	G-FR1-A3-33A
	pos2
	-3.2

	
	
	Normal
	HST Scenario 3-NR500
	70 %
	G-FR1-A4-29A
	pos2
	9.1



Table 8.2.4.5-8: Test requirements for PUSCH, Type A, 10 MHz channel bandwidth, 30 kHz SCS, 500km/h500 km/h
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions (Annex J)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A3-34A
	pos2
	-3.3

	
	
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A4-30A
	pos2
	8.9

	
	
	Normal
	HST Scenario 3-NR500
	70 %
	G-FR1-A3-34A
	pos2
	-3.1

	
	
	Normal
	HST Scenario 3-NR500
	70 %
	G-FR1-A4-30A
	pos2
	8.9


------------------------------ Next modified section ------------------------------
[bookmark: _Toc106206858][bookmark: _Toc115080860][bookmark: _Toc121999751][bookmark: _Toc124153924][bookmark: _Toc124154699][bookmark: _Toc131560554]8.2.4.6	Test Requirement for BS Type 2-O
The throughput measured according to clause 8.2.4.4.2 shall not be below the limits for the SNR levels specified in table 8.2.4.6-1 to 8.2.4.6-2. Unless stated otherwise, the MIMO correlation matrices for the gNB are defined in annex J for low correlation.
Table 8.2.4.6-1: Test requirements for PUSCH, Type B, 50 MHz channel bandwidth, 120 kHz SCS, 350km/h350 km/h
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions (Annex J)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	Scenario 4-BI-NR350, FR2
	70 %
	G-FR2-A10-1
	pos0
	13.5

	
	
	Normal
	Scenario 4-BI-NR350, FR2
	70 %
	G-FR2-A10-3, G-FR2-A10-5
	pos1, pos2
	13.1



Table 8.2.4.6-2: Test requirements for PUSCH, Type B, 200 MHz channel bandwidth, 120 kHz SCS, 350km/h350 km/h
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions (Annex J)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	Scenario 4-BI-NR350, FR2
	70 %
	G-FR2-A10-2
	pos0
	13.4

	
	
	Normal
	Scenario 4-BI-NR350, FR2
	70 %
	G-FR2-A10-4, G-FR2-A10-6
	pos1, pos2
	12.9


------------------------------ Next modified section ------------------------------
Table 8.2.5.4.2-1 Test parameters for testing UL timing adjustment for BS type 1-O
	Parameter
	Value

	Transform precoding
	Disabled

	Uplink-downlink allocation for TDD
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	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
	PUSCH mapping type
	A,B

	resource assignment
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	5 MHz CBW/15kHz15 kHz: 12 RB for each UE
10MHz CBW/15kHz15 kHz SCS: 25 RB for each UE
10MHz CBW/30kHz30 kHz: 12 RB for each UE 
40MHz CBW/30kHz30 kHz SCS: 50 RB for each UE

	
	Starting PRB index
	Moving UE: 0 
Stationary UE: 12 for 5MHz CBW/15kHz15 kHz SCS, 25 for 10 MHz CBW/15kHz15 kHz SCS, 12 for 10MHz CBW/30kHz30 kHz SCS and 50 for 40 MHz CBW/30kHz30 kHz SCS

	
	Frequency hopping
	Disabled

	SRS resource allocation
	Slots in which sounding RS is transmitted (Note 1)
	For FDD: slot #1 in radio frames
For TDD:
-	last symbol in slot #3 in radio frames for 15KHz15 kHz
-	last symbol in slot #7 in radio frames for 30KHz30 kHz

	
	SRS resource allocation
	15 kHz SCS:
-	CSRS =5, BSRS =0, for 20 RB
-	CSRS = 11, BSRS =0, for 40 RB
30 kHz SCS: 
-	CSRS =5, BSRS =0, for 20 RB
-	CSRS = 21, BSRS =0, for 80 RB

	NOTE 1.	The transmission of SRS is optional. And the transmission comb and SRS periodicity are configured as KTC = 2, and TSRS = 10 for 15kHz15 kHz SCS, TSRS = 20 for 30kHz30 kHz SCS respectively.



Table 8.2.5.4.2-1a Test parameters for testing UL timing adjustment for BS type 2-O
	Parameter
	Value

	Transform precoding
	Disabled

	Uplink-downlink allocation for TDD
	120 kHz SCS:
3D1S1U, S=10D:2G:2U

	Channel bandwidth
	120 kHz SCS: 50MHz, 200 MHz

	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

	
	DM-RS position (l0)
	2

	
	Additional DM-RS position
	pos0, pos1, 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}

	Time domain resource assignment
	DM-RS sequence generation
	NID0=0, nSCID =0 for moving UE
NID0=1, nSCID =1 for stationary UE

	
	PUSCH mapping type
	B

	
	Allocation length
	10 

	Frequency domain resource assignment
	RB assignment
	50 MHz CBW/120kHz120 kHz SCS: 16 RB for each UE
200MHz CBW/120kHz120 kHz SCS: 66 RB for each UE


	
	Starting PRB index
	Moving UE: 0 
Stationary UE: 16 for 50MHz CBW, 66 for 200MHz CBW for SCS 120kHz120 kHz

	
	Frequency hopping
	Disabled

	SRS resource allocation
	Slots in which sounding RS is transmitted (Note 1)
	For TDD: 
-	last symbol in slot #3 in radio frames for 120KHz


	
	SRS resource allocation
	120 kHz SCS: 
	-	CSRS = 9, BSRS =0, for 32 RB
	-	CSRS = 33, BSRS =0, for 132 RB


	NOTE 1.	The transmission of SRS is optional. And the transmission comb and SRS periodic are configured as KTC = 2, and TSRS =80 respectively.


------------------------------ Next modified section ------------------------------
Table 8.2.7.4.2-1: Test parameters for testing PUSCH repetition Type A
	Parameter
	BS type 1-O
	BS type 2-O

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U
	60 kHz and 120 kHz SCS: 3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	{0,3,0,3} (Note 2)

	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}, {0,1}

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

	Time domain resource assignment
	PUSCH mapping type
	A, B
	B

	
	Start symbol
	0
	0

	
	Allocation length
	14
	10

	
	PUSCH aggregation factor
	15kHz15 kHz SCS: n2 for FDD and n8 for TDD
30kHz30 kHz SCS: n2
(Note 3) (Note 5)
	n8 (Note 4)

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled
	Disabled

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

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

	Note 1:	The same requirements are applicable to TDD with different UL-DL patterns and different aggregation factor configurations under assumption that two effective transmissions of the transport block are generated for BS type 2-O.
Note 2:	The effective RV sequence is {0,2,3,1} with slot aggregation
Note 3:	The intention of this configuration is to have two effective transmissions of the transport block. To achieve this for the standard TDD pattern captured in this table, a value of n8 is necessary, while for FDD a value of n2 is necessary.
Note 4:	The intention of this configuration is to have two effective transmissions of the transport block. To achieve this for the standard TDD pattern captured in this table, a value of n8 is necessary.
Note 5:	PUSCH aggregation factor for 15kHz15 kHz SCS: The requirements for PUSCH with aggregation for 15kHz15 kHz can be tested either by configuring n8 and the DDDSU TDD pattern or by configuring FDD with aggregation level n2.


------------------------------ Next modified section ------------------------------
[bookmark: _Toc58915974][bookmark: _Toc58918155][bookmark: _Toc66694025][bookmark: _Toc74915992][bookmark: _Toc76114617][bookmark: _Toc76544503][bookmark: _Toc82536625][bookmark: _Toc89952918][bookmark: _Toc98766734][bookmark: _Toc99703097][bookmark: _Toc106206887][bookmark: _Toc115080889][bookmark: _Toc121999780][bookmark: _Toc124153953][bookmark: _Toc124154728][bookmark: _Toc131560583]8.2.7.5.2	Test requirement for BS type 2-O
The block error probability (BLER) measured according to clause 8.2.7.4.2 shall not exceed 1% for the SNR levels specified in table 8.2.7.5.2-1 to 8.2.7.5.2-7.
Table 8.2.7.5.2-1: Test requirements for PUSCH with 1% BLER, 50 MHz Channel Bandwidth, 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex J)
	BLER
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	1 %
	G-FR2-A3A-5
	pos1
	No
	-11.3



Table 8.2.7.5.2-2: Test requirements for PUSCH with 1% BLER, 100 MHz Channel Bandwidth, 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex J)
	BLER
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	1 %
	G-FR2-A3A-6
	pos1
	No
	-11.6



Table 8.2.7.5.2-3: Test requirements for PUSCH with 1% BLER, 50 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex Gannex J)
	BLER
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	1 %
	G-FR2-A3A-7
	pos1
	No
	-10.6



Table 8.2.7.5.2-4: Test requirements for PUSCH with 1% BLER, 100 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex Gannex J)
	BLER
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	1 %
	G-FR2-A3A-8
	pos1
	No
	-11.1



NOTE:	If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.
8.2.8	Performance requirements for PUSCH mapping Type B with non-slot transmission
------------------------------ Next modified section ------------------------------
Table 8.2.8.4.2-1: Test parameters for testing PUSCH
	Parameter
	BS type 1-O
	BS type 2-O

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U
	60 kHz and 120kHz120 kHz SCS:
3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	1

	
	RV sequence
	0

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos0
	pos0

	
	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
	PUSCH mapping type
	B
	B

	domain
	Start symbol
	0
	0

	resource assignment
	Allocation length
	2
	4

	Frequency
	RB assignment
	Full applicable test bandwidth

	domain resource assignment
	Frequency hopping
	Disabled

	TPMI index for 2Tx two layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

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

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

	Note 1:	The same requirements are applicable to FDD and TDD with different UL-DL patterns for BS type 1-O, and the same requirements are applicable to TDD with different UL-DL patterns for BS type 2-O.


------------------------------ Next modified section ------------------------------
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The throughput measured according to clause 8.2.8.4.2 shall not be below the limits for the SNR levels specified in table 8.2.8.5.2-1 to 8.2.8.5.2-4 for 1Tx.
Table 8.2.8.5.2-1: Test requirements for PUSCH with 70% of maximum throughput, 50 MHz Channel Bandwidth, 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex Gannex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3A-1
	pos0
	No
	-3.8



Table 8.2.8.5.2-2: Test requirements for PUSCH with 70% of maximum throughput, 100 MHz Channel Bandwidth, 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex Gannex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3A-2
	pos0
	No
	-4.4



Table 8.2.8.5.2-3: Test requirements for PUSCH with 70% of maximum throughput, 50 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex Gannex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3A-3
	pos0
	No
	-3.5



Table 8.2.8.5.2-4: Test requirements for PUSCH with 70% of maximum throughput, 100 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex Gannex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3A-4
	pos0
	No
	-4.5


------------------------------ Next modified section ------------------------------
Table 8.2.9.4.2-1: Test parameters for testing MsgA PUSCH for 2-step RA type
	Parameter
	BS type 1-O
	BS type 2-O

	Preamble format
	Free choice

	Transform precoding
	Disable

	Power offset between preamble and MsgA(Note 1)
	Free choice

	Default TDD UL-DL pattern(Note 2)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U
	60 kHz and 120kHz120 kHz SCS:
3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	1

	
	RV sequence
	0

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	Pos 1 or Pos 2 (Note 3)
	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, group hopping and sequence hopping are disabled

	Time
	PUSCH mapping type
	A, B
	B

	domain
	Start symbol
	0
	0 

	resource assignment
	Allocation length
	14
	10 

	Frequency domain resource assignment
	RB assignment
	2
	2

	
	Starting PRB index 
	0
	0

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Not configured

	Timing offset (TO) Cycling (us)
	
	15 kHz SCS: 0:0.2:3.8
30 kHz SCS: 0:0.1:2
	60 kHz SCS: 0:0.1:0.6
120 kHz SCS: 0:0.1:0.5

	NOTE1:	The power ratio between preamble and msgA is set to be sufficient to achieve 100% preamble detection. The SNR for the requirement is defined on the msgA PUSCH
NOTE 2:	The same requirements are applicable to FDD and TDD with different UL-DL patterns
NOTE 3:	For FR1, either pos 1 or pos 2 may be used for the test FRC. A pass with either of these possibilities is sufficient to demonstrate compliance to the core requirement.



6)	The channel emulators shall be configured according to the corresponding channel model defined in annex J. Unless stated otherwise, the MIMO correlation matrices for the gNB are defined in annex G J.2.3 for low correlation.
------------------------------ Next modified section ------------------------------
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The block error rate of MsgA PUSCH for the reference measurement channel as specified in Annex A at the SNR given in table 8.2.9.5.1-1 to table 8.2.9.5.1-4 shall not exceed 1%.
Table 8.2.9.5.1-1: Test requirements for MsgA PUSCH for 2-step RA type, Type A, 15 kHz SCS
	Number of TX antennas
	Number of RX demodulation branches
	Cyclic prefix
	Propagation conditions 
(Annex GAnnex J)
	BLER
	FRC
(Annex A)
	Time offset (Note 1)
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100
	1%
	G-FR1-A8-1, or
G-FR1-A8-3
	0, 0.2, 3.8
	7.9

	Note 1:	The time offset values are described as X, Y, Z where X is the first TO value, Y is the step in which the TO should be incremented, and Z is the largest TO value in the range.



Table 8.2.9.5.1-2: Test requirements for MsgA PUSCH for 2-step RA type, Type A, 30 kHz SCS
	Number of TX antennas
	Number of RX demodulation branches
	Cyclic prefix
	Propagation conditions 
(Annex GAnnex J)
	BLER
	FRC
(Annex A)
	Time offset (Note 1)
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100
	1%
	G-FR1-A8-2, or
G-FR1-A8-4
	0, 0.1, 2.0
	7.7

	Note 1:	The time offset values are described as X, Y, Z where X is the first TO value, Y is the step in which the TO should be incremented, and Z is the largest TO value in the range.



Table 8.2.9.5.1-3: Test requirements for MsgA PUSCH for 2-step RA type, Type B, 15 kHz SCS
	Number of TX antennas
	Number of RX demodulation branches
	Cyclic prefix
	Propagation conditions 
(Annex GAnnex J)
	BLER
	FRC
(Annex A)
	Time offset (Note 1)
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100
	1%
	G-FR1-A8-1, or
G-FR1-A8-3
	0, 0.2, 3.8
	7.6

	Note 1:	The time offset values are described as X, Y, Z where X is the first TO value, Y is the step in which the TO should be incremented, and Z is the largest TO value in the range.



Table 8.2.9.5.1-4: Test requirements for MsgA PUSCH for 2-step RA type, Type B, 30 kHz SCS
	Number of TX antennas
	Number of RX demodulation branches
	Cyclic prefix
	Propagation conditions 
(Annex GAnnex J)
	BLER
	FRC
(Annex A)
	Time offset (Note 1)
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100
	1%
	G-FR1-A8-2, or
G-FR1-A8-4
	0, 0.1, 2.0
	8.2

	Note 1:	The time offset values are described as X, Y, Z where X is the first TO value, Y is the step in which the TO should be incremented, and Z is the largest TO value in the range.
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The block error rate of MsgA PUSCH for the reference measurement channel as specified in Annex A at the SNR given in table 8.2.9.5.2-1 to table 8.2.9.5.2-2 shall not exceed 1%.
Table 8.2.9.5.2-1: Test requirements for MsgA PUSCH for 2-step RA type, Type B, 60 kHz SCS
	Number of TX antennas
	Number of RX demodulation branches
	Cyclic prefix
	Propagation conditions 
(Annex GAnnex J)
	BLER
	FRC
(Annex A)
	Time offset (Note 1)
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300
	1%
	G-FR2-A3-25
	0, 0.1, 0.6
	9.3

	Note 1:	The time offset values are described as X, Y, Z where X is the first TO value, Y is the step in which the TO should be incremented, and Z is the largest TO value in the range.



Table 8.2.9.5.2-2: Test requirements for MsgA PUSCH for 2-step RA type, Type B, 120 kHz SCS
	Number of TX antennas
	Number of RX demodulation branches
	Cyclic prefix
	Propagation conditions 
(Annex GAnnex J)
	BLER
	FRC
(Annex A)
	Time offset (Note 1)
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300
	1%
	G-FR2-A3-26
	0, 0.1, 0.5
	8.9

	Note 1:	The time offset values are described as X, Y, Z where X is the first TO value, Y is the step in which the TO should be incremented, and Z is the largest TO value in the range.


------------------------------ Next modified section ------------------------------
Table 8.2.10.4.2-1: Test parameters for testing PUSCH
	Parameter
	Value

	BS type
	BS type 1-O

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	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(s)
	0

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

	Time domain 
	PUSCH mapping type
	A, B

	resource
	Start symbol
	0

	assignment
	Allocation length
	14

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth.
First interlace with RBs 0,10,20,…,100 are allocated for tests with 15kHz15 kHz and first interlace with RBs 0,5,10,…50 are allocated for tests with 30kHz30 kHz.

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	NOTE 1:	The same requirements are applicable to FDD and TDD with different UL-DL patterns.
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The throughput measured according to clause 8.2.10.4.2 shall not be below the limits for the SNR levels specified in table 8.2.10.5-1.
[bookmark: OLE_LINK21]Table 8.2.10.5-1: Minimum requirements for PUSCH with 70% of maximum throughput, Type A, 20 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GAnnex J)
	Fraction of  maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A5-15
	pos1
	12.9



Table 8.2.10.5-2: Minimum requirements for PUSCH with 70% of maximum throughput, Type A, 20 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GAnnex J)
	Fraction of  maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A5-16
	pos1
	12.8



[bookmark: OLE_LINK36]Table 8.2.10.5-3: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 20 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GAnnex J)
	Fraction of  maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A5-15
	pos1
	12.9



Table 8.2.10.5-4: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 20 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GAnnex J)
	Fraction of  maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A5-16
	pos1
	12.8


------------------------------ Next modified section ------------------------------
Table: 8.2.11.4.2-1 Test parameters for testing CG-UCI multiplexed on interlaced PUSCH 
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern 
	30 kHz SCS:
7D1S2U, S=6D:4G:4U

15 kHz SCS: 
3D1S1U S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	1

	
	RV sequence
	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
	PUSCH mapping type
	A,B

	resource
	Start symbol
	0

	assignment
	Allocation length
	14

	Frequency
	RB assignment
	Full applicable test bandwidth.
First interlace with RBs 0,10,20,…,100 are allocated for tests with 15kHz15 kHz and first interlace with RBs 0,5,10,…50 are allocated for tests with 30kHz30 kHz.

	domain resource assignment
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS 
	Disabled

	UCI 
	Number of information bits 
	18

	
	scaling 
	1

	
	betaOffsetCG-UCI-Index1
	8

	
	UCI partition for frequency hopping
	Disabled


------------------------------ Next modified section ------------------------------
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The fraction of incorrectly decoded CG-UCI according to clause 8.2.11.4.2 shall be less than 1 % for the SNR listed in table 8.2.11.5.1-1 to table 8.2.11.5.1-4.
Table 8.2.11.5.1-1: Test requirements for CG-UCI multiplexed on interlaced PUSCH, Type A, 20 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J)
	CG-UCI bits
	Additional DM-RS position
	FRC
(Annex A)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	18
	pos1
	G-FR1-A5-15
	5.2



Table 8.2.11.5.1-2: Test requirements for CG-UCI multiplexed on interlaced PUSCH, Type A, 20 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J)
	CG-UCI bits
	Additional DM-RS position
	FRC
(Annex A)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	18
	pos1
	G-FR1-A5-16
	5.3



Table 8.2.11.5.1-3: Test requirements for CG-UCI multiplexed on interlaced PUSCH, Type B, 20MHz20 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J)
	CG-UCI bits
	Additional DM-RS position
	FRC
(Annex A)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	18
	pos1
	G-FR1-A5-15
	5.2



Table 8.2.11.5.1-4: Test requirements for CG-UCI multiplexed on interlaced PUSCH, Type B, 20MHz20 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J)
	CG-UCI bits
	Additional DM-RS position
	FRC
(Annex A)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	18
	pos1
	G-FR1-A5-16
	5.6


------------------------------ Next modified section ------------------------------
Table: 8.2.12.4.2-1 Test parameters for testing PUSCH TBoMS
	Parameter
	BS type 1-O
	BS type 2-O

	Transform precoding
	Disabled
	Disabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U
	60 kHz and 120kHz120 kHz SCS:
3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	4
	4

	
	RV sequence
	0, 2, 3, 1
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1
	1

	
	DM-RS duration
	single-symbol DM-RS
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1
	pos1

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

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

	
	DM-RS port
	0
	0

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

	Time domain resource assignment
	PUSCH mapping type
	A, B
	B

	
	Start symbol
	0
	0

	
	Allocation length
	14
	10

	
	Number of slots allocated for TBoMS PUSCH
	8 for FDD
2 for TDD
	2

	
	Number of repetitions of a single TBoMS
	1
	1

	Frequency domain resource assignment
	RB assignment
	5 RBs in the middle of the test bandwidth
	5RBs in the middle of the test bandwidth

	
	Frequency hopping
	Disabled
	Disabled

	Code block group based PUSCH transmission
	Disabled
	Disabled

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

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

	Note 1:	The same requirements are applicable to TDD with different UL-DL pattern.
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The throughput measured according to clause 8.2.12.4.2 shall not be below the limits for the SNR levels specified in table 8.2.12.5.1-1 to 8.2.12.5.1-4.
Table 8.2.12.5.1-1: Test requirements for PUSCH TBoMS, Type A, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Duplex
	Propagation conditions and correlation matrix (Annex GAnnex J)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	FDD
	TDLB100-400 Low
	70%
	G-FR1-A3-36
	pos1
	-1.7

	1
	2
	Normal
	TDD
	TDLB100-400 Low
	70%
	G-FR1-A3-35
	pos1
	-1.9



Table 8.2.12.5.1-2: Test requirements for PUSCH TBoMS, Type A, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Duplex
	Propagation conditions and correlation matrix (Annex GAnnex J)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	FDD
	TDLB100-400 Low
	70%
	G-FR1-A3-38
	pos1
	-1.8

	1
	2
	Normal
	TDD
	TDLB100-400 Low
	70%
	G-FR1-A3-37
	pos1
	-1.9



Table 8.2.12.5.1-3: Test requirements for PUSCH TBoMS, Type B, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Duplex
	Propagation conditions and correlation matrix (Annex GAnnex J)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	FDD
	TDLB100-400 Low
	70%
	G-FR1-A3-36
	pos1
	-1.5

	1
	2
	Normal
	TDD
	TDLB100-400 Low
	70%
	G-FR1-A3-35
	pos1
	-1.9



Table 8.2.12.5.1-4: Test requirements for PUSCH TBoMS, Type B, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Duplex
	Propagation conditions and correlation matrix (Annex GAnnex J)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	FDD
	TDLB100-400 Low
	70%
	G-FR1-A3-38
	pos1
	-1.8

	1
	2
	Normal
	TDD
	TDLB100-400 Low
	70%
	G-FR1-A3-37
	pos1
	-1.9



NOTE:	If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex C.
[bookmark: _Toc121999827][bookmark: _Toc124154000][bookmark: _Toc124154775][bookmark: _Toc131560630]8.2.12.5.2	Test requirement for BS type 2-O
The throughput measured according to clause 8.2.12.4.2 shall not be below the limits for the SNR levels specified in table 8.2.12.5.2-1 to 8.2.12.5.2-2.
Table 8.2.12.5.2-1: Minimum requirements for PUSCH TBoMS, Type B, 50 MHz channel bandwidth, 60 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Duplex
	Propagation conditions and correlation matrix (Annex GAnnex J)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDD
	TDLA30-300 Low
	70%
	G-FR2-A3-27
	pos1
	-2.0



Table 8.2.12.5.2-2: Minimum requirements for PUSCH TBoMS, Type B, 50 MHz channel bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Duplex
	Propagation conditions and correlation matrix (Annex GAnnex J)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDD
	TDLA30-300 Low
	70%
	G-FR2-A3-28
	pos1
	-1.8



------------------------------ Next modified section ------------------------------
Table 8.3.3.1.5.1-1: Required SNR for PUCCH format 2 with 15 kHz SCS
	Number of
	Number of
	Cyclic
	Propagation
	Channel bandwidth / SNR (dB)

	TX antennas
	demodulation branches
	Prefix
	conditions and correlation matrix (annex J)
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC300-100 Low
	6.4
	6.2
	6.5



Table 8.3.3.1.5.1-2: Required SNR for PUCCH format 2 with 30 kHz SCS
	Number of
	Number of
	Cyclic
	Propagation
	Channel bandwidth/ SNR (dB)

	TX antennas
	demodulation branches
	Prefix
	conditions and correlation matrix (annex J)
	10 MHz
	20MHz20 MHz
	40 MHz
	100 MHz

	1
	2
	Normal
	TDLC300-100 Low
	6.1
	6.2
	6.1
	6.3


------------------------------ Next modified section ------------------------------
Table 8.3.3.2.5.1-2: Required SNR for PUCCH format 2 with 30 kHz SCS
	Number of
	Number of
	Cyclic
	Propagation
	Channel bandwidth/ SNR (dB)

	TX antennas
	demodulation branches
	Prefix
	conditions and correlation matrix (annex J)
	10 MHz
	20MHz20 MHz
	40 MHz
	100 MHz

	1
	2
	Normal
	TDLC300-100 Low
	1.1
	1.7
	1.0
	0.9



------------------------------ Next modified section ------------------------------
[bookmark: _Toc21103046][bookmark: _Toc29810895][bookmark: _Toc36636255][bookmark: _Toc37273201][bookmark: _Toc45886289]8.3.6.1.1.5.1	Test Requirement for BS type 1-O
The fraction of falsely detected ACK bits shall be less than 1% and the fraction of NACK bits falsely detected as ACK shall be less than 0.1% for the SNR listed in table 8.3.6.1.1.5.1-1.
Table 8.3.6.1.1.5.1-1: Required SNR for multi-slot PUCCH format 1 with 30 kHz SCS
	Number of TX
	Number of RX
	Cyclic Prefix
	Propagation conditions and correlation matrix
	Channel bandwidth (MHz) / SNR (dB)

	antennas
	antennas
	
	(Annex GAnnex J)
	40 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	-5.7



------------------------------ Next modified section ------------------------------
[bookmark: _Toc21103056][bookmark: _Toc29810905][bookmark: _Toc36636265][bookmark: _Toc37273211][bookmark: _Toc45886299]8.3.6.1.2.5.1	Test Requirement for BS type 1-O
The fraction of falsely detected ACK bits shall be less than 1% and the fraction of correctly detected ACK bits shall be larger than 99% for the SNR listed in table 8.3.6.1.2.5.1-1.
Table 8.3.6.1.2.5.1-1: Required SNR for multi-slot PUCCH format 1 with 30 kHz SCS
	Number of TX
	Number of RX
	Cyclic Prefix
	Propagation conditions and correlation matrix
	Channel bandwidth (MHz) / SNR (dB)

	antennas
	antennas
	
	(Annex GAnnex J)
	40 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	-7.0



------------------------------ Next modified section ------------------------------
Table 8.3.7.4.2-1: Test parameters
	Parameter
	Test

	Number of UCI information bits
	1

	Number of symbols
	1

	Intra-slot frequency hopping
	N/A 

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	13

	Number of interlaces
	1

	Interlace index
	0Note1

	NOTE 1: 	RBs 0, 10, 20, …, 100 are allocated for 15kHz15 kHz SCS and RBs 0, 5, 10, …, 50 are allocated for 30kHz30 kHz SCS.


------------------------------ Next modified section ------------------------------
[bookmark: _Toc74916099][bookmark: _Toc76114724][bookmark: _Toc76544610][bookmark: _Toc82536732][bookmark: _Toc89953025][bookmark: _Toc98766841][bookmark: _Toc99703204][bookmark: _Toc106206994][bookmark: _Toc115080996][bookmark: _Toc121999907][bookmark: _Toc124154080][bookmark: _Toc124154855][bookmark: _Toc131560710]8.3.7.5.1	Test requirement for BS type 1-O
The fraction of falsely detected ACKs shall be less than 1% and the fraction of correctly detected ACKs shall be larger than 99% for the SNR listed in table 8.3.7.5.1-1.
Table 8.3.7.5.1-1: Test requirements for interlaced PUCCH format 0 with 15 kHz SCS, 20MHz20 MHz channel bandwidth
	Number of Tx antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex GAnnex J)
	Number of
OFDM symbols
	SNR (dB)

	1
	2
	TDLA30-10 Low
	1
	-2.2



Table 8.3.7.5.1-2: Test requirements for interlaced PUCCH format 0 with 30 kHz SCS, 20MHz20 MHz channel bandwidth
	Number of Tx antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex GAnnex J)
	Number of
OFDM symbols
	SNR (dB)

	1
	2
	TDLA30-10 Low
	1
	-1.4



------------------------------ Next modified section ------------------------------
Table 8.3.8.1.4.2-1: Test parameters
	Parameter
	Test

	Number of information bits
	2

	Number of symbols
	14

	Intra-slot frequency hopping
	N/A

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Number of interlace
	1

	Interlace index
	0Note1

	NOTE 1: 	RBs 0, 10, 20, …, 100 are allocated for 15kHz15 kHz SCS and RBs 0, 5, 10, …, 50 are allocated for 30kHz30 kHz SCS.



------------------------------ Next modified section ------------------------------
8.3.8.1.5.1	Test Requirement for BS type 1-O
The fraction of falsely detected ACK bits shall be less than 1 % and the fraction of NACK bits falsely detected as ACK shall be less than 0.1 % for the SNR listed in tables 8.3.8.1.5.1-1.
Table 8.3.8.1.5.1-1: Required SNR for interlaced PUCCH format 1 with 15 kHz SCS, 20MHz20 MHz channel bandwidth 
	Number of Tx antennas
	Number of RX antennas
	Cyclic-PrefixCyclic Prefix
	Propagation conditions and correlation matrix (Annex GAnnex J)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	-13.2



Table 8.3.8.1.5.1-2: Required SNR for interlaced PUCCH format 1 with 30 kHz SCS, 20MHz20 MHz channel bandwidth 
	Number of Tx antennas
	Number of RX antennas
	Cyclic-PrefixCyclic Prefix
	Propagation conditions and correlation matrix (Annex GAnnex J)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	-12.7



------------------------------ Next modified section ------------------------------
Table 8.3.8.2.4.2-1: Test Parameters
	Parameter
	Test

	Number of information bits
	2

	Number of symbols
	14

	Intra-slot frequency hopping
	N/A

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Number of interlace
	1

	Interlace index
	0Note1

	NOTE 1: 	RBs 0, 10, 20, …,100 are allocated for 15kHz15 kHz SCS and RBs 0, 5, 10, …, 50 are allocated for 30kHz30 kHz SCS.



------------------------------ Next modified section ------------------------------
8.3.8.2.5.1	Test Requirement for BS type 1-O
The fraction of falsely detected ACK bits shall be less than 1% and the fraction of correctly detected ACK bits shall be larger than 99% for the SNR listed in tables 8.3.8.2.5-1.
Table 8.3.8.2.5.1-1: Required SNR for interlaced PUCCH format 1 with 15 kHz SCS, 20MHz20 MHz channel bandwidth 
	Number of Tx antennas
	Number of RX antennas
	Cyclic-PrefixCyclic Prefix
	Propagation conditions and correlation matrix (Annex GAnnex J)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	-13.8



Table 8.3.8.2.5.1-2: Required SNR for interlaced PUCCH format 1 with 30 kHz SCS, 20MHz20 MHz channel bandwidth 
	Number of Tx antennas
	Number of RX antennas
	Cyclic-PrefixCyclic Prefix
	Propagation conditions and correlation matrix (Annex GAnnex J)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	-13.5



------------------------------ Next modified section ------------------------------
Table 8.3.9.4.2-1: Test parameters
	Parameter
	Value 

	Modulation order
	QSPK

	Intra-slot frequency hopping
	N/A

	Number of symbols
	1

	The number of UCI information bits
	22

	First symbol
	13

	DM-RS sequence generation
	NID0=0

	Number of interlaces
	1

	Interlace index
	0(note 1)

	OCC-length-r16
	Not configured

	NOTE 1: 	RBs 0,10,20,…,100 are allocated for 15kHz15 kHz SCS and RBs 0, 5, 10,…,50 are allocated for 30kHz30 kHz SCS



------------------------------ Next modified section ------------------------------
Table 8.3.10.4.2-1: Test parameters
	Parameter
	Value

	Modulation order
	QPSK

	Intra-slot frequency hopping
	N/A

	Group and sequence hopping
	Neither

	Hopping ID
	0

	Number of symbols
	4

	The number of UCI information bits
	4

	Index of OCC
	Not configured

	Length of OCC
	Not configured

	Cyclic shift index for DMRS
	0

	Number of Interlace
	1

	Interlace index
	0(note 1)

	NOTE 1: 	RBs 0,10,20,…,90 are allocated for 15kHz15 kHz SCS and RBs 0,5,10,…,45 are allocated for 30kHz30 kHz SCS



------------------------------ Next modified section ------------------------------
[bookmark: _Toc74916128][bookmark: _Toc76114753][bookmark: _Toc76544639][bookmark: _Toc82536761][bookmark: _Toc89953054][bookmark: _Toc98766870][bookmark: _Toc99703233][bookmark: _Toc106207023][bookmark: _Toc115081025][bookmark: _Toc121999936][bookmark: _Toc124154109][bookmark: _Toc124154884][bookmark: _Toc131560739]8.3.10.5	Test requirement
The fraction of falsely detected ACKs shall be less than 1% and the fraction of correctly detected ACKs shall be larger than 99% for the SNR listed in table 8.3.10.5.1-1 and table 8.3.10.5.1-2.
Table 8.3.10.5.1-1: Required SNR for interlaced PUCCH format 3 with 15 kHz SCS, 20 MHz channel bandwitdth
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix
(Annex GAnnex J)
	Additional
DM-RS configuration 
	SNR(dB)

	1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	-5.4



Table 8.3.10.5.1-2: Required SNR for interlaced PUCCH format 3 with 30 kHz SCS, 20 MHz channel bandwitdth
	Number of TX antennas
	Number of demodulation  branches
	Cyclic Prefix
	Propagation conditions and correlation matrix
(Annex GAnnex J)
	Additional
DM-RS configuration 
	SNR(dB)

	1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	-4.8



------------------------------ Next modified section ------------------------------
[bookmark: _Toc121999955][bookmark: _Toc124154128][bookmark: _Toc124154903][bookmark: _Toc131560758]8.3.12.1.5.1	Test Requirement for BS type 1-O
The fraction of falsely detected ACK bits shall be less than 1 % and the fraction of NACK bits falsely detected as ACK shall be less than 0.1 % for the SNR listed in table 8.3.12.1.5.1-1 and table 8.3.12.1.5.1-2.

Table 8.3.12.1.5.1-1: Minimum requirements for PUCCH format 1 with DM-RS bundling with 15 kHz SCS
	Test Number
	Number of TX antennas
	Number ofdemodulation branches
	Cyclic Prefix
	Propagation conditions and
	Channel bandwidth / SNR (dB)

	
	
	
	
	correlation matrix (annex Gannex J)
	5 MHz

	1
	1
	2
	Normal
	TDLA30-10 
	-2.4

	2
	1
	2
	Normal
	TDLA30-10 
	-8.5



Table 8.3.12.1.5.1-2: Minimum requirements for PUCCH format 1 with DM-RS bundling with 30 kHz SCS
	Test Number
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and
	Channel bandwidth / SNR (dB)

	
	
	
	
	correlation matrix (annex Gannex J)
	10 MHz

	1
	1
	2
	Normal
	TDLA30-10
	-2.4

	2
	1
	2
	Normal
	TDLA30-10
	-8.1


------------------------------ Next modified section ------------------------------
[bookmark: _Toc131560759]8.3.12.1.5.2	Test Requirement for BS type 2-O
The fraction of falsely detected ACK bits shall be less than 1% and the fraction of correctly detected ACK bits shall be larger than 99% for the SNR listed in tables 8.3.12.1.5.2-1 and table 8.3.12.1.5.2-2.

Table 8.3.12.1.5.2-1: Minimum requirements for PUCCH format 1 with DM-RS bundling with 60 kHz SCS
	Test Number
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and
	Channel bandwidth / SNR (dB)

	
	
	
	
	correlation matrix (annex Gannex J)
	50 MHz

	1
	1
	2
	Normal
	TDLA30-10 
	-2.7



Table 8.3.12.1.5.2-2: Minimum requirements for PUCCH format 1 with DM-RS bundling with 120 kHz SCS
	Test Number
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and
	Channel bandwidth / SNR (dB)

	
	
	
	
	correlation matrix (annex Gannex J)
	50 MHz

	1
	1
	2
	Normal
	TDLA30-75
	-2.6


------------------------------ Next modified section ------------------------------
[bookmark: _Toc121999965][bookmark: _Toc124154138][bookmark: _Toc124154913][bookmark: _Toc131560768]8.3.12.2.5.1	Test Requirement for BS type 1-O
The fraction of falsely detected ACK bits shall be less than 1 % and the fraction of correctly detected ACK bits shall be larger than 99 % for the SNR listed in table 8.3.12.2.5.1-1 and table 8.3.12.2.5.1-2.

Table 8.3.12.2.5.1-1: Minimum requirements for PUCCH format 1 with DM-RS bundling with 15 kHz SCS
	Test Number
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and
	Channel bandwidth / SNR (dB)

	
	
	
	
	correlation matrix (annex Gannex J)
	5 MHz

	1
	1
	2
	Normal
	TDLA30-10 
	-3.3

	2
	1
	2
	Normal
	TDLA30-10 
	-8.3



Table 8.3.12.2.5.1-2: Minimum requirements for PUCCH format 1 with DM-RS bundling with 30 kHz SCS
	[bookmark: _Toc121999966][bookmark: _Toc124154139][bookmark: _Toc124154914]Test Number
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and
	Channel bandwidth / SNR (dB)

	
	
	
	
	correlation matrix (annex Gannex J)
	10 MHz

	1
	1
	2
	Normal
	TDLA30-10
	-3.2

	2
	1
	2
	Normal
	TDLA30-10
	-7.9



[bookmark: _Toc131560769]8.3.12.2.5.2	Test Requirement for BS type 2-O
The fraction of falsely detected ACK bits shall be less than 1 % and the fraction of correctly detected ACK bits shall be larger than 99 % for the SNR listed in table 8.3.12.2.5.2-1 and table 8.3.12.2.5.2-2.

Table 8.3.12.2.5.2-1: Minimum requirements for PUCCH format 1 with DM-RS bundling with 60 kHz SCS
	Test Number
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and
	Channel bandwidth / SNR (dB)

	
	
	
	
	correlation matrix (annex Gannex J)
	50 MHz

	1
	1
	2
	Normal
	TDLA30-10 
	-4.2



Table 8.312.2.5.2-2: Minimum requirements for PUCCH format 1 with DM-RS bundling with 120 kHz SCS
	Test Number
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and
	Channel bandwidth / SNR (dB)

	
	
	
	
	correlation matrix (annex Gannex J)
	50 MHz

	1
	1
	2
	Normal
	TDLA30-75
	-4.3



------------------------------ Next modified section ------------------------------
[bookmark: _Toc121999975][bookmark: _Toc124154148][bookmark: _Toc124154923][bookmark: _Toc131560778]8.3.13.5.1	Test Requirement for BS type 1-O
The fraction of falsely detected ACK bits shall be less than 1 % and the fraction of correctly detected ACK bits shall be larger than 99 % for the SNR listed in table 8.3.13.5.1-1 and table 8.3.13.5.1-2.

Table 8.3.13.5.1-1: Required SNR for PUCCH format 3 with 15 kHz SCS
	Test Number
	Number of TX 
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and
	Additional DM-RS 
	Channel bandwidth / SNR (dB)

	
	antennas
	
	
	correlation matrix (annex Gannex J)
	configuration
	5 MHz

	1
	1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	-0.9

	
	
	
	
	
	Additional DM-RS
	0.5

	2
	1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	-4.7

	
	
	
	
	
	Additional DM-RS
	-5.2



Table 8.3.13.5.1-2: Required SNR for PUCCH format 3 with 30 kHz SCS
	[bookmark: _Toc121999976][bookmark: _Toc124154149][bookmark: _Toc124154924]Test Number
	Number of TX 
	Number of demodulation branches

	Cyclic Prefix
	Propagation conditions and
	Additional DM-RS 
	Channel bandwidth / SNR (dB)

	
	antennas
	
	
	correlation matrix (annex Gannex J)
	configuration
	10 MHz

	1
	1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	0.8

	
	
	
	
	
	Additional DM-RS
	0.6

	2
	1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	-4.6

	
	
	
	
	
	Additional DM-RS
	-5



[bookmark: _Toc131560779]8.3.13.5.2	Test Requirement for BS type 2-O
The fraction of falsely detected ACK bits shall be less than 1 % and the fraction of correctly detected ACK bits shall be larger than 99 % for the SNR listed in table 8.3.13.5.2-1 and table 8.3.135.2-2.

Table 8.3.13.5.2-1: Required SNR for PUCCH format 3 with 60 kHz SCS
	Test Number
	Number of TX 
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and
	Additional DM-RS 
	Channel bandwidth / SNR (dB)

	
	antennas
	
	
	correlation matrix (annex Gannex J)
	configuration
	50 MHz

	1
	1
	2
	Normal
	TDLA30-75 Low
	No Additional DM-RS
	0.7

	2
	1
	2
	Normal
	TDLA30-75 Low
	Additional DM-RS
	0.4



Table 8.3.13.5.2-2: Required SNR for PUCCH format 3 with 120 kHz SCS
	Test Number
	Number of TX 
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and
	Additional DM-RS 
	Channel bandwidth / SNR (dB)

	
	antennas
	
	
	correlation matrix (annex Gannex J)
	configuration
	50 MHz

	1
	1
	2
	Normal
	TDLA30-75 Low
	No Additional DM-RS
	1.3

	2
	1
	2
	Normal
	TDLA30-75 Low
	Additional DM-RS
	0.5


------------------------------ Next modified section ------------------------------
[bookmark: _Toc21103068][bookmark: _Toc29810917][bookmark: _Toc36636277][bookmark: _Toc37273223][bookmark: _Toc45886313][bookmark: _Toc53183358][bookmark: _Toc58916067][bookmark: _Toc58918248][bookmark: _Toc66694118][bookmark: _Toc74916139][bookmark: _Toc76114764][bookmark: _Toc76544650][bookmark: _Toc82536772][bookmark: _Toc89953065][bookmark: _Toc98766881][bookmark: _Toc99703244][bookmark: _Toc106207034][bookmark: _Toc115081036][bookmark: _Toc121999987][bookmark: _Toc124154160][bookmark: _Toc124154935][bookmark: _Toc131560790]8.4.1.5.2	Test requirement for BS type 2-O
Pfa shall not exceed 0.1%. Pd shall not be below 99% for the SNRs in tables 8.4.1.5.2-1 to 8.4.1.5.2-4.
Table 8.4.1.5.2-1: PRACH missed detection test requirements for Normal Mode, 60 kHz SCS in FR2-1
	Number
	Number of
	Propagation
	Frequency
	SNR (dB)

	of TX antennas
	demodulation branches
	conditions and correlation matrix (annex J)
	offset
	Burst format A1
	Burst format A2
	Burst format A3
	Burst format B4
	Burst format C0
	Burst format C2

	1
	2
	AWGN
	0
	-8.6
	-11.6
	-13.2
	-15.5
	-5.7
	-11.5

	
	
	TDLA30-300 Low
	4000 Hz
	-1.0
	-3.2
	-4.2
	-6.3
	1.7
	-3.3



Table 8.4.1.5.2-2: PRACH missed detection test requirements for Normal Mode, 120 kHz SCS in FR2-1
	Number
	Number of
	Propagation
	Frequency
	SNR (dB)

	of TX antennas
	demodulation branches
	conditions and correlation matrix (annex J)
	offset
	Burst format A1
	Burst format A2
	Burst format A3
	Burst format B4
	Burst format C0
	Burst format C2

	1
	2
	AWGN
	0
	-8.4
	-11.2
	-13.0
	-15.5
	-5.5
	-11.1

	
	
	TDLA30-300 Low
	4000 Hz
	-1.1
	-3.8
	-5.2
	-6.9
	1.8
	-3.6



Table 8.4.1.5.2-3: PRACH missed detection test requirements for Normal Mode, 120 kHz SCS in FR2-2
	Number of 
	Number of
	Propagation
	Frequency
	SNR (dB)

	TX antennas
	demodulation branches
	conditions and correlation matrix (Annex GAnnex J)
	offset
	Burst format A2
	Burst format B4
	Burst format C2

	1
	2
	AWGN
	0
	-11.5
	-15.7
	-11.5

	
	
	TDLA30-650 Low
	7100
	-3.4
	-6.7
	-3.6



Table 8.4.1.5.2-4: PRACH missed detection test requirements for Normal Mode, 480 kHz SCS in FR2-2
	Number of 
	Number of
	Propagation
	Frequency
	SNR (dB)

	TX antennas
	demodulation branches
	conditions and correlation matrix (Annex GAnnex J)
	offset
	Burst format A2
	Burst format B4
	Burst format C2

	1
	2
	AWGN
	0
	-11.4
	-15.6
	-11.5

	
	
	TDLA10-650 Low
	7100
	-3.9
	-8.7
	-3.9
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[bookmark: _Toc45886312][bookmark: _Toc53183357][bookmark: _Toc58916066][bookmark: _Toc58918247][bookmark: _Toc66694117][bookmark: _Toc74916141][bookmark: _Toc76114766][bookmark: _Toc76544652][bookmark: _Toc82536774][bookmark: _Toc89953067][bookmark: _Toc98766883][bookmark: _Toc99703246][bookmark: _Toc106207036][bookmark: _Toc115081038][bookmark: _Toc121999989][bookmark: _Toc124154162][bookmark: _Toc124154937][bookmark: _Toc131560792]8.4.1.6.1	Test requirement for BS type 1-O
Pfa shall not exceed 0.1%. Pd shall not be below 99% for the SNRs in tables 8.4.1.6.1-1 to 8.4.1.6.1-4.
Table 8.4.1.6.1-1: PRACH missed detection requirements for high speed train, burst format 0, restricted set type A, 1.25 kHz SCS
	Number of TX antennas
	Number of demodulation
	Propagation conditions and correlation matrix (annex J)
	Frequency offset
	SNR (dB)

	
	branches
	
	
	Burst format 0

	1
	2
	AWGN
	625 Hz
	-11.7

	
	
	AWGN
	1340 Hz
	-13.5

	
	
	TDLC300-100 Low
	0 Hz
	-5.7



Table 8.4.1.6.1-2: PRACH missed detection requirements for high speed train, burst format 0, restricted set type B, 1.25 kHz SCS
	Number of TX antennas
	Number of demodulation
	Propagation conditions and correlation matrix (annex J)
	Frequency offset
	SNR (dB)

	
	branches
	
	
	Burst format 0

	1
	2
	AWGN
	625 Hz
	-11.3

	
	
	AWGN
	2334 Hz
	-12.8

	
	
	TDLC300-100 Low
	0 Hz
	-5.4



Table 8.4.1.6.1-3: PRACH missed detection requirements for high speed train, 15 kHz SCS
	Number of
	Number of
	Propagation
	Frequency
	SNR (dB)

	TX antennas
	demodulation branches
	conditions and correlation matrix (Annex GAnnex J)
	offset
	Burst format A2
	Burst format B4
	Burst format C2

	1
	2
	AWGN
	1740 Hz
	-11.0
	-14.0
	-10.8



Table 8.4.1.6.1-4: PRACH missed detection requirements for high speed train, 30 kHz SCS
	Number of
	Number of
	Propagation
	Frequency
	SNR (dB)

	TX antennas
	demodulation branches
	conditions and correlation matrix (Annex GAnnex J)
	offset
	Burst format A2
	Burst format B4
	Burst format C2

	1
	2
	AWGN
	3334 Hz
	-10.9
	-14.3
	-10.7



[bookmark: _Toc106207037][bookmark: _Toc115081039][bookmark: _Toc121999990][bookmark: _Toc124154163][bookmark: _Toc124154938][bookmark: _Toc131560793]8.4.1.6.2	Test requirement for BS type 2-O
Pfa shall not exceed 0.1%. Pd shall not be below 99% for the SNRs in Table 8.4.1.6.2-1.
Table 8.4.1.6.2-1: PRACH missed detection requirements for high speed train, 120 kHz SCS
	Number of
TX antennas
	Number of
RX antennas
	Propagation
conditions (Annex GAnnex J)
	Frequency
offset
	SNR (dB)

	
	
	
	
	Burst format C2

	1
	2
	AWGN
	19444 Hz
	-9.8
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[bookmark: _Toc74916143][bookmark: _Toc76114768][bookmark: _Toc76544654][bookmark: _Toc82536776][bookmark: _Toc89953069][bookmark: _Toc98766885][bookmark: _Toc99703248][bookmark: _Toc106207039][bookmark: _Toc115081041][bookmark: _Toc121999992][bookmark: _Toc124154165][bookmark: _Toc124154940][bookmark: _Toc131560795]8.4.1.7.1	Test requirement for BS type 1-O
Pfa shall not exceed 0.1%. Pd shall not be below 99% for the SNRs in tables 8.4.1.7.1-1 to 8.4.1.7.1-2.
Table 8.4.1.7.1-1: Missed detection requirements for PRACH with LRA=1151, 15 kHz SCS
	Number of 
	Number of
	Propagation
	Frequency
	SNR (dB)

	TX antennas
	demodulation branches
	conditions and correlation matrix (Annex GAnnex J)
	offset
	Burst format A2
	Burst format B4
	Burst format C2

	1
	2
	AWGN
	0
	-20.8
	-24.8
	-20.8

	
	
	TDLA30-10 Low
	400 Hz
	-14.5
	-17.7
	-14.6



Table 8.4.1.7.1-2: Missed detection requirements for PRACH with LRA=571, 30 kHz SCS
	Number of 
	Number of
	Propagation
	Frequency
	SNR (dB)

	TX antennas
	demodulation branches
	conditions and correlation matrix (Annex GAnnex J)
	offset
	Burst format A2
	Burst format B4
	Burst format C2

	1
	2
	AWGN
	0
	-17.8
	-21.7
	-17.8

	
	
	TDLA30-10 Low
	400 Hz
	-11.5
	-15.2
	-11.5



[bookmark: _Toc131560796]8.4.1.7.2	Test requirement for BS type 2-O
Pfa shall not exceed 0.1%. Pd shall not be below 99% for the SNRs in tables 8.4.1.7.2-1 to 8.4.1.7.2-3.
Table 8.4.1.7.2-1: Missed detection requirements for PRACH with LRA=571, 120 kHz SCS
	Number of 
	Number of
	Propagation
	Frequency
	SNR (dB)

	TX antennas
	demodulation branches
	conditions and correlation matrix (Annex GAnnex J)
	offset
	Burst format A2
	Burst format B4
	Burst format C2

	1
	2
	AWGN
	0
	-17.6
	-21.8
	-17.6

	
	
	TDLA30-650 Low
	7100
	-10.3
	-13.2
	-10.1



Table 8.4.1.7.2-2: Missed detection requirements for PRACH with LRA=1151, 120 kHz SCS
	Number of 
	Number of
	Propagation
	Frequency
	SNR (dB)

	TX antennas
	demodulation branches
	conditions and correlation matrix (Annex GAnnex J)
	offset
	Burst format A2
	Burst format B4
	Burst format C2

	1
	2
	AWGN
	0
	-20.6
	-24.7
	-20.5

	
	
	TDLA30-650 Low
	7100
	-13.4
	-16.3
	-13.4



Table 8.4.1.7.2-3: Missed detection requirements for PRACH with LRA=571, 480 kHz SCS
	Number of 
	Number of
	Propagation
	Frequency
	SNR (dB)

	TX antennas
	demodulation branches
	conditions and correlation matrix (Annex GAnnex J)
	offset
	Burst format A2
	Burst format B4
	Burst format C2

	1
	2
	AWGN
	0
	-17.6
	-21.7
	-17.6

	
	
	TDLA10-650 Low
	7100
	-10.5
	-14.4
	-10.5


------------------------------ Next modified section ------------------------------
Table A.6-8 Test preambles for PRACH with LRA=139, LRA=571 and LRA=1151 for 120kHz120 kHz and 480kHz480 kHz SCS
	Burst format
	SCS (kHz)
	LRA
	Ncs
	Logical sequence index
	v

	A2,
, B4, C2
	120
	571
	285
	0
	0

	
	120
	1151
	575
	0
	0

	
	480
	139
	69
	0
	0

	
	480
	571
	285
	0
	0
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[bookmark: _Toc21103136][bookmark: _Toc29810985][bookmark: _Toc36636346][bookmark: _Toc37273292][bookmark: _Toc45886382][bookmark: _Toc53183427][bookmark: _Toc58916139][bookmark: _Toc58918320][bookmark: _Toc66694190][bookmark: _Toc74916215][bookmark: _Toc76114840][bookmark: _Toc76544726][bookmark: _Toc82536848][bookmark: _Toc89953141][bookmark: _Toc98766958][bookmark: _Toc99703321][bookmark: _Toc106207113][bookmark: _Toc115081115][bookmark: _Toc122000066][bookmark: _Toc124154239][bookmark: _Toc124155014][bookmark: _Toc131560870]J.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.
-	Different models are used for FR1 (410 MHz - 7.125 GHz),  FR2-1 (24.25 – 52.6 GHz) and FR2-2 (52.6GHz – 71 GHz).
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The applicable models for high speed train conditions are as follows:
-	Scenario 1-NR350 / Scenario 1-NR500: Open space
-	Scenario 3-NR350 / Scenario 3-NR500: Tunnel
-	Scenario 4-BI-NR350, FR2: Open space
The high speed train conditions for the test of the baseband performance are three non-fading propagation channels. The Doppler shift varies with time as described below. For BS with Rx diversity, the Doppler shift time variation is the same for each antenna at each time instant.
For all three scenarios, the Doppler shift is given by:

		(J.3.1)


where  is the Doppler shift and  is the maximum Doppler frequency. 
For Scenario4, the cosine of angle  is given by:


	, 	(J.3.2)	


	, 	(J.3.3)


	, 	(J.3.4)




where  is the initial distance in metres of the train from BS, and  is the perpendicular distance in metres from the BS to the railway track,  is the velocity of the train in m/s,  is time in seconds.
For Sceanrio 4, the cosine of angle  is given by:
		(J.3.5)
		(J.3.6)
		(J.3.7)
where  is the initial distance of the train from BS, and  is BS-Railway track distance, both in meters;  is the velocity of the train in m/s;  is time in seconds.
The required input parameters are listed in table J.3-1 and J.3-2. The resulting time varying Doppler shift is shown in Figure J.3-1, J.3-2, J.3-3, J.3-4, and J.3-9 for 350km/h350 km/h scenarios, and in Figure J.3-5, J.3-6, J.3-7 and J.3-8 for 500km/h500 km/h scenarios. For 350km/h350 km/h scenarios, the Doppler shift was derived such that it corresponds to a velocity of around 350km/h350 km/h for band n1 for the 15kHz15 kHz SCS, for band n77 for the 30kHz30 kHz SCS, and for band n257 for the 120kHz120 kHz SCS. For 500km/h500 km/h scenarios, the Doppler shift was derived such that it corresponds to a velocity of around 500km/h500 km/h for band n3 for the 15kHz15 kHz SCS, and for band n77 for the 30kHz30 kHz SCS. However, the same Doppler shift requirement shall be applied regardless of the frequency of operation of the base station and thus for lower frequencies, the supported speed is higher.
Table J.3-1: Parameters for high speed train conditions for UE velocity 350 km/h
	Parameter
	Value

	
	Scenario 1-NR350
	Scenario 3-NR350
	Scenario 4-BI-NR350, FR2

	

	700 m
	300 m
	700 m

	

	150 m
	2 m
	150 m

	

	350 km/h
	350 km/h
	350 km/h

	

	1340 Hz for 15kHz15 kHz SCS
2334 Hz for 30kHz30 kHz SCS
	1340 Hz for 15kHz15 kHz SCS
2334 Hz for 30kHz30 kHz SCS
	19444 Hz for 120kHz120 kHz SCS



Table J.3-2: Parameters for high speed train conditions for UE velocity 500 km/h
	Parameter
	Value

	
	Scenario 1-NR500
	Scenario 3-NR500

	

	700 m
	300 m

	

	150 m
	2 m

	

	500 km/h
	500 km/h

	

	1740 Hz for 15kHz15 kHz SCS
3334 Hz for 30kHz30 kHz SCS
	1740 Hz for 15kHz15 kHz SCS
3334 Hz for 30kHz30 kHz SCS
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[bookmark: _MON_987701529][bookmark: _MON_987701557][bookmark: _MON_987701658][bookmark: _MON_987701769][bookmark: _MON_987702060][bookmark: _MON_987702611][bookmark: _MON_987703631][bookmark: _MON_987703744][bookmark: _MON_987703773][bookmark: _MON_989248841][bookmark: _MON_1280167238][bookmark: _MON_1280167446][bookmark: _MON_1280167494][bookmark: _MON_987700724][bookmark: _MON_987701350]Figure J.4-1 illustrates the moving propagation conditions for the test of the UL timing adjustment performance. The time difference between the reference timing and the first tap is according Equation (J.4-1). The timing difference between moving UE and stationary UE is equal to Δτ - (TA 31)1664Tc for 15kHz15 kHz SCS, Δτ - (TA 31)1632Tc for 30kHz30 kHz SCS and Δτ - (TA 31)168Tc for 120kHz120 kHz SCS. The relative timing among all taps is fixed. The parameters for the moving propagation conditions are shown in Table J.4-1.
------------------------------ End of modified section ------------------------------

image1.wmf
(

)

(

)

t

f

t

f

d

s

q

cos

=


oleObject1.bin

image2.wmf
(

)

t

f

s


oleObject2.bin

image3.wmf
d

f


oleObject3.bin

image4.wmf
(

)

(

)

2

2

min

2

2

cos

vt

D

D

vt

D

t

s

s

-

+

-

=

q


oleObject4.bin

image5.wmf
v

D

t

s

£

£

0


oleObject5.bin

image6.wmf
(

)

(

)

2

2

min

5

.

1

5

.

1

cos

vt

D

D

vt

D

t

s

s

+

-

+

+

-

=

q


oleObject6.bin

image7.wmf
v

D

t

v

D

s

s

2

£

<


oleObject7.bin

image8.wmf
(

)

(

)

)

2

(

 

mod

  

cos

cos

v

D

t

t

s

q

q

=


oleObject8.bin

image9.wmf
v

D

t

s

2

>


oleObject9.bin

image10.wmf
2

s

D


oleObject10.bin

image11.wmf
min

D


oleObject11.bin

image12.wmf
v


oleObject12.bin

image13.wmf
t


oleObject13.bin

image14.wmf
s

D


oleObject14.bin

oleObject15.bin

image15.wmf
v


oleObject16.bin

image16.wmf
d

f


oleObject17.bin

oleObject18.bin

oleObject19.bin

oleObject20.bin

oleObject21.bin

