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[bookmark: _Toc535320683]< Start of first change >
[bookmark: _Toc531534974][bookmark: _Toc481653315][bookmark: _Toc481685309]8		Conducted performance characteristics
[bookmark: _Toc518743783][bookmark: _Toc531534975]8.1		General
Conducted performance requirements specify the ability of the BS type 1-C or BS type 1-H to correctly demodulate signals in various conditions and configurations. Conducted performance requirements are specified at the antenna connector(s) (for BS type 1-C) and at the TAB connector(s) (for BS type 1-H).
Conducted performance requirements for the BS are specified for the fixed reference channels and the propagation conditions defined in TS 38.104 [2] annex A and annex FG, respectively. The requirements only apply to those FRCs that are supported by the BS.
Unless stated otherwise, performance requirements apply for a single carrier only. Performance requirements for a BS supporting CA are defined in terms of single carrier requirements. 
For FDD operation the requirements in clause 8 shall be met with the transmitter units associated with antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) in the operating band turned ON.
NOTE:	In normal operating conditions antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) in FDD operation are configured to transmit and receive at the same time. The associated transmitter unit(s) may be OFF for some of the tests.
[bookmark: _Toc518743784]The SNR used in this clause is specified based on a single carrier and defined as:
SNR = S / N
Where:
S 		is the total signal energy in a slot on a single antenna connector (for BS type 1-C) or on a single TAB connector (for BS type 1-H).
N	is the noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of a slot.
[bookmark: _Toc531534976]8.2	Performance requirements for PUSCH
[bookmark: _Toc531534977]8.2.1	Performance requirements for PUSCH with transmission precoding disabled
[bookmark: _Toc531534978]8.2.1.1	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.
A test for a specific channel bandwidth is only applicable if the BS supports it.
The applicability of tests in TS 38.104 [2] with different SCS and BW combinations is according to the following principle: 
Editor’s note: Applicability rule is FFS.
[bookmark: _Toc531534979]8.2.1.2	Minimum Requirement
The minimum requirement is in TS 38.104 [2] subclause 8.2.1.
[bookmark: _Toc531534980]8.2.1.3	Test Purpose
The test shall verify the receiver’s ability to achieve throughput under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc531534981]8.2.1.4	Method of test
[bookmark: _Toc531534982]8.2.1.4.1	Initial Conditions
Test environment:	Normal, see annex B.2.
RF channels to be tested:	M; see subclause 4.9.1.
1)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in Annex D.5 and D.6 for BS type 1-C and type 1-H respectively.
[bookmark: _Toc531534983]8.2.1.4.2	Procedure
1)	Adjust the AWGN generator, according to the channel bandwidth, defined in table 8.2.1.4.2-1.
Table 8.2.1.4.2-1: AWGN power level at the BS input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 kHz
	5
	[-83.5] dBm / 4.5MHz

	
	10
	[-80.3] dBm / 9.36MHz

	
	20
	[-77.2] dBm / 19.08MHz

	30 kHz
	10
	[-80.7] dBm / 8.64MHz

	
	20
	[-77.4] dBm / 18.36MHz

	
	40
	[-74.2] dBm / 38.16MHz

	
	100
	[-70.1] dBm / 98.28MHz



2)	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 8.2.1.4.2-2. 
Table 8.2.1.4.2-2: Test parameters for testing PUSCH
	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

	DMRS
	DMRS configuration type
	1

	
	Maximum number of OFDM symbols for front loaded DMRS
	1

	
	Number of additional DMRS symbols
	0, 1

	
	Number of DMRS CDM group(s) without data
	2

	
	EPRE ratio of PUSCH to DMRS
	-3 dB

	
	DMRS port
	{0}, {0, 1}

	
	DMRS sequence generation
	NID=0, nSCID =0

	Time domain resource
	PUSCH mapping type
	A

	
	PUSCH starting symbol index
	0 

	
	PUSCH symbol length
	14 

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	TPMI index for 2Tx two layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled



3)	The multipath fading emulators shall be configured according to the corresponding channel model defined in [TBD]Annex G.
4)	Adjust the equipment so that required SNR specified in table 8.2.1.5-1 to 8.2.1.5-7 is achieved at the BS input.
5)	For each of the reference channels in table 8.2.1.5-1 to 8.2.1.5-7 applicable for the base station, measure the throughput, according to [TBD].
[bookmark: _Toc531534984]8.2.1.5	Test Requirement
The throughput measured according to subclause 8.2.1.4.2 shall not be below the limits for the SNR levels specified in table 8.2.1.5-1 to 8.2.1.5-7.
Table 8.2.1.5-1 Test requirements for PUSCH, 5 MHz Channel Bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex TBDG)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-1
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-8
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-1
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-8
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-1
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-8
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-1
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-8
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-1
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-8
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-1
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-8
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-1
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-8
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-1
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-8
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-1
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-8
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-15
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-22
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-15
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-22
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-15
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-22
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-15
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-22
	1+1
	[TBD]



Table 8.2.1.5-2 Test requirements for PUSCH, 10 MHz Channel Bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex TBDG)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-2
	1+0
	[1.8]

	
	
	
	
	
	G-FR1-A3-9
	1+1
	[-1.6]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-2
	1+0
	[13.7]

	
	
	
	
	
	G-FR1-A4-9
	1+1
	[11.1]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-2
	1+0
	[13.8]

	
	
	
	
	
	G-FR1-A5-9
	1+1
	[13.4]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-2
	1+0
	[-1.8]

	
	
	
	
	
	G-FR1-A3-9
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-2
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-9
	1+1
	[7.4]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-2
	1+0
	[9.4]

	
	
	
	
	
	G-FR1-A5-9
	1+1
	[9.2]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-2
	1+0
	[-5.2]

	
	
	
	
	
	G-FR1-A3-9
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-2
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-9
	1+1
	[3.9]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-2
	1+0
	[5.9] 

	
	
	
	
	
	G-FR1-A5-9
	1+1
	[5.9] 

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	 G-FR1-A3-23
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-23
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-16
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-23
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-16
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-23
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-16
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-23
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-16
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-23
	1+1
	[TBD]



Table 8.2.1.5-3 Test requirements for PUSCH, 20 MHz Channel Bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-3
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-10
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-3
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-10
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-3
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-10
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-3
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-10
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-3
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-10
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-3
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-10
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-3
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-10
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-3
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-10
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-3
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-10
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-24
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	 
G-FR1-A4-24
	
1+1
	
[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	
G-FR1-A3-17
	
1+0
	
[TBD]

	
	
	
	
	
	G-FR1-A3-24
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-17
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-24
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-17
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-24
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-17
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-24
	1+1
	[TBD]



Table 8.2.1.5-4 Test requirements for PUSCH, 10 MHz Channel Bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-4
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-11
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-4
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-11
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-4
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-11
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-4
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-11
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-4
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-11
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-4
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-11
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-4
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-11
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-4
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-11
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-4
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-11
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-25
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	
G-FR1-A4-25
	
1+1
	
[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-18
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-25
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-18
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-25
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-18
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-25
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-18
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-25
	1+1
	[TBD]



Table 8.2.1.5-5 Test requirements for PUSCH, 20 MHz Channel Bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-5
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-12
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-5
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-12
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-5
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-12
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-5
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-12
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-5
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-12
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-5
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-12
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-5
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-12
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-5
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-12
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-5
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-12
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	
G-FR1-A3-26
	
1+1
	
[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	
G-FR1-A4-26
	
1+1
	
[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-19
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-26
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-19
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-26
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-19
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-26
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-19
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-26
	1+1
	[TBD]




Table 8.2.1.5-6 Test requirements for PUSCH, 40 MHz Channel Bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-6
	1+0
	[-1.2]

	
	
	
	
	
	G-FR1-A3-13
	1+1
	[-1.9]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-6
	1+0
	[11.5]

	
	
	
	
	
	G-FR1-A4-13
	1+1
	[11.0]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-6
	1+0
	[12.7]

	
	
	
	
	
	G-FR1-A5-13
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-6
	1+0
	[-3.4]

	
	
	
	
	
	G-FR1-A3-13
	1+1
	[-5.0]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-6
	1+0
	[7.5]

	
	
	
	
	
	G-FR1-A4-13
	1+1
	[7.3]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-6
	1+0
	[9.2]

	
	
	
	
	
	G-FR1-A5-13
	1+1
	[8.9]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-6
	1+0
	[-7.0]

	
	
	
	
	
	G-FR1-A3-13
	1+1
	[-7.7]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-6
	1+0
	[3.9]

	
	
	
	
	
	G-FR1-A4-13
	1+1
	[3.6]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-6
	1+0
	[6.0]

	
	
	
	
	
	G-FR1-A5-13
	1+1
	[5.7]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	
G-FR1-A3-27
	
1+1
	
[1.7]

	
	
	Normal
	TDLC300-100 Low
	70 %
	
G-FR1-A4-27
	
1+1
	
[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-20
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-27
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-20
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-27
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-20
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-27
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-20
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-27
	1+1
	[TBD]



Table 8.2.1.5-7 Test requirements for PUSCH, 100 MHz Channel Bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-7
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-14
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-7
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-14
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-7
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-14
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-7
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-14
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-7
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-14
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-7
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-14
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-7
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-14
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-7
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-14
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-7
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-14
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	
G-FR1-A3-28
	
1+1
	
[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	
G-FR1-A4-28
	
1+1
	
[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-21
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-28
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-21
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-28
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-21
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-28
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-21
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-28
	1+1
	[TBD]



[bookmark: _Toc518733337][bookmark: _Toc531534985]8.2.2	Performance requirements for PUSCH with transmission precoding enabled
[bookmark: _Toc518733338][bookmark: _Toc531534986]8.2.2.1	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.
A test for a specific channel bandwidth is only applicable if the BS supports it.
The applicability of tests in 38.104 with different SCS and BW combinations is according to the following principle: 
Editor’s note: Applicability rule is FFS.
[bookmark: _Toc518733339][bookmark: _Toc531534987]8.2.2.2	Minimum Requirement
The minimum requirement is in TS 38.104 [2] subclause 8.2.2.
[bookmark: _Toc518733340][bookmark: _Toc531534988]8.2.2.3	Test Purpose
The test shall verify the receiver’s ability to achieve throughput under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc518733341][bookmark: _Toc531534989]8.2.2.4	Method of test
[bookmark: _Toc518733342][bookmark: _Toc531534990]8.2.2.4.1	Initial Conditions
Test environment: Normal, see annex B.2.
RF channels to be tested: M; see subclause 4.9.1.
1)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in annex D.5 and D.6 for BS type 1-C and type 1-H respectively.
[bookmark: _Toc518733343][bookmark: _Toc531534991]8.2.2.4.2	Procedure
1)	Adjust the AWGN generator, according to the SCS and channel bandwidth, defined in table 8.2.2.4.2-1.
Table 8.2.2.4.2-1: AWGN power level at the BS input 
	Sub-carrier spacing (kHz)
	Channel bandwidth [MHz]
	AWGN power level

	15 kHz
	5
	[-83.5] dBm / 4.5MHz

	30 kHz
	10
	[-80.7] dBm / 8.64MHz



2)	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 8.2.2.4.2-2. 
Table 8.2.2.4.2-2: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Enabled

	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

	DMRS
	DMRS configuration type
	1

	
	Maximum number of OFDM symbols for front loaded DMRS
	1

	
	Number of additional DMRS symbols
	0, 1

	[bookmark: _Hlk526816956]
	Number of DMRS CDM group(s) without data
	2

	
	EPRE ratio of PUSCH to DMRS
	-3 dB

	
	DMRS port
	0

	
	DMRS sequence generation
	NID=0, group hopping and sequence hopping are disabled

	Time domain resource
	PUSCH mapping type
	A

	
	PUSCH starting symbol index
	0

	
	PUSCH symbol length
	14

	Frequency domain resource
	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

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled



3)	The multipath fading emulators shall be configured according to the corresponding channel model defined in Annex G[TBD].
4)	Adjust the equipment so that required SNR specified in table 8.2.2.5-1 to 8.2.2.5-2 is achieved at the BS input.
5)	For each of the reference channels in table 8.2.2.5-1 to 8.2.2.5-2 applicable for the base station, measure the throughput, according to [TBD].
[bookmark: _Toc518733344][bookmark: _Toc531534992]8.2.2.5	Test Requirement
The throughput measured according to subclause 8.2.2.4.2 shall not be below the limits for the SNR levels specified in table 8.2.2.5-1 to 8.2.2.5-2.
Table 8.2.2.5-1 Test requirements for PUSCH, 5 MHz Channel Bandwidth, 15 kHz SCS
	[bookmark: _Hlk526933889]Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-29 
	1+0
	[2.8]

	
	
	
	
	
	G-FR1-A3-31
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-29 
	1+0
	[-1.8]

	
	
	
	
	
	G-FR1-A3-31
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-29 
	1+0
	[-5.2]

	
	
	
	
	
	G-FR1-A3-31
	1+1
	[TBD]



Table 8.2.2.5-2 Test requirements for PUSCH, 10 MHz Channel Bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-30 
	1+0
	[-1.1]

	
	
	
	
	
	G-FR1-A3-32
	1+1
	[-2.0]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-30 
	1+0
	[-4.3]

	
	
	
	
	
	G-FR1-A3-32
	1+1
	[-5.1]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-30
	1+0
	[-7.6]

	
	
	
	
	
	G-FR1-A3-32
	1+1
	[-8.0]



[bookmark: _Toc518743803][bookmark: _Toc531534993]8.3	Performance requirements for PUCCH
[bookmark: _Toc510654261][bookmark: _Toc531534994]8.3.1	Performance requirements for PUCCH format 0
[bookmark: _Toc503972524][bookmark: _Toc531534995]8.3.1.1	Definition and applicability
The performance requirement of single user PUCCH format 0 for ACK missed detection is determined by the two parameters: probability of false detection of the ACK and the probability of detection of ACK. The performance is measured by the required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or less.
The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK when input is only noise.
The probability of detection of ACK is defined as conditional probability of detection of the ACK when the signal is present.
A test for a specific combination of channel bandwidth and SCS is only applicable if the BS supports it. For a BS supporting multiple channel bandwidths, the applicable rule is [TBD].
Editor’s note: Applicability rule is FFS.
[bookmark: _Toc503972525][bookmark: _Toc531534996]8.3.1.2	Minimum Requirement
The minimum requirements are in TS 38.104 [2] subclause 8.3.1 and 8.3.2.
[bookmark: _Toc503972526][bookmark: _Toc531534997]8.3.1.3	Test purpose
The test shall verify the receiver’s ability to detect ACK under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc503972527][bookmark: _Toc531534998]8.3.1.4	Method of test
[bookmark: _Toc503972528][bookmark: _Toc531534999]8.3.1.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested: single carrier (SC) M; see subclause 4.9.1.
1)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in annex D.5 and D.6 for BS type 1-C and type 1-H respectively.
[bookmark: _Toc503972529][bookmark: _Toc531535000]8.3.1.4.2	Procedure
1)	Adjust the AWGN generator, according to the channel bandwidth and sub-carrier spacing defined in table 8.3.1.4.2-1.
Table 8.3.1.4.2-1: AWGN power level at the BS input
	Subcarrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 kHz
	5
	[-83.5] dBm / 4.5 MHz

	
	10
	[-80.3] dBm / 9.36 MHz

	
	20
	[-77.2] dBm / 19.08 MHz

	30 kHz
	10
	[-80.7] dBm / 8.64 MHz

	
	20
	[-77.4] dBm / 18.36 MHz

	
	40
	[-74.2] dBm / 38.16 MHz

	
	100
	[-70.1] dBm / 98.28 MHz



2)	The characteristics of the wanted signal shall be configured according to TS 38.211 [17] and the specific test parameters are configured as mentioned in table 8.3.1.4.2-2:
Table 8.3.1.4.2-2: Test Parameters
	Parameter
	Test

	nrofBits
	1

	nrofPRBs
	1

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	initialCyclicShift
	0

	startingSymbolIndex
	13 for 1 symbol
12 for 2 symbols



3)	The multipath fading emulators shall be configured according to the corresponding channel model defined in Annex BG.
4)	Adjust the equipment so that the SNR specified in table 8.3.1.5-1 or table 8.3.1.5-2 is achieved at the BS input during the ACK transmissions.
5)	The signal generator sends a test pattern with the pattern outlined in figure 8.3.1.4.2-1. The following statistics are kept: the number of ACKs detected in the idle periods and the number of missed ACKs.


Figure 8.3.1.4.2-1: Test signal pattern for single user PUCCH format 0 demodulation tests
[bookmark: _Toc503972530][bookmark: _Toc531535001]8.3.1.5	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 8.3.1.5-1 and in table 8.3.1.5-2.
Table 8.3.1.5-1 Test requirements for PUCCH format 0 and 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex GB)
	Number of OFDM symbols
	Channel bandwidth / SNR (dB)

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	TDLC-300-100 Low
	1
	TBD
	[9.7]
	TBD

	
	
	
	2
	TBD
	TBD
	TBD

	1
	4
	TDLC-300-100 Low
	1
	TBD
	TBD
	TBD

	
	
	
	2
	TBD
	TBD
	TBD

	1
	8
	TDLC-300-100 Low
	1
	TBD
	TBD
	TBD

	
	
	
	2
	TBD
	TBD
	TBD



Table 8.3.1.5-2 Test requirements for PUCCH format 0 and 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex GB)
	Number of OFDM symbols
	Channel bandwidth / SNR (dB)

	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	2
	TDLC-300-100 Low
	1
	TBD
	TBD
	[11.5]
	TBD

	
	
	
	2
	TBD
	TBD
	TBD
	TBD

	1
	4
	TDLC-300-100 Low
	1
	TBD
	TBD
	TBD
	TBD

	
	
	
	2
	TBD
	TBD
	TBD
	TBD

	1
	8
	TDLC-300-100 Low
	1
	TBD
	TBD
	TBD
	TBD

	
	
	
	2
	TBD
	TBD
	TBD
	TBD



[bookmark: _Toc518861949][bookmark: _Toc531535002]8.3.2	Performance requirements for PUCCH format 1
[bookmark: _Toc531535003][bookmark: _Toc518733467]8.3.2.1	NACK to ACK detection
[bookmark: _Toc531535004]8.3.2.1.1	Definition and applicability
The performance requirement of PUCCH format 1 for NACK to ACK detection is determined by the two parameters: probability of false detection of the ACK and the NACK to ACK detection probability. The performance is measured by the required SNR at probability of the NACK to ACK detection equal to 0.1% or less. The probability of false detection of the ACK shall be 0.01 or less.
The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK at particular bit position when input is only noise. Each false bit detection is counted as one error.
The NACK to ACK detection probability is the probability of detecting an ACK bit when an NACK bit was sent on particular bit position. Each NACK bit erroneously detected as ACK bit is counted as one error. Erroneously detected NACK bits in the definition do not contain the NACK bits which are mapped from DTX, i.e. NACK bits received when DTX is sent should not be considered.
A test for a specific combination of SCS and channel bandwidth is only applicable if the BS declares to support it.
For a BS supporting multiple combinations of SCS and channel bandwidth, the applicable rule is [TBD].
[bookmark: _Toc518733468][bookmark: _Toc531535005]8.3.2.1.2	Minimum Requirement
The minimum requirement is in TS 38.104 [2] subclause 8.3.3.
[bookmark: _Toc518733469][bookmark: _Toc531535006]8.3.2.1.3	Test purpose
The test shall verify the receiver’s ability not to falsely detect NACK bits as ACK bits under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc518733470][bookmark: _Toc531535007]8.3.2.1.4	Method of test
[bookmark: _Toc518733471][bookmark: _Toc531535008]8.3.2.1.4.1	Initial Conditions
Test environment: Normal; see annex B.2.
RF channels to be tested: for single carrier (SC): M; see sub-clause 4.9.1.
1)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in Annex D.5 and D.6 for BS type 1-C and type 1-H respectivelyAnnex [I.3.2].
[bookmark: _Toc518733472][bookmark: _Toc531535009]8.3.2.1.4.2	Procedure
1)	Adjust the AWGN generator, according to the combinations of SCS and channel bandwidth defined in table 8.3.2.1.4.2-1.
Table 8.3.2.1.4.2-1: AWGN power level at the BS input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 kHz
	5
	[-83.5] dBm / 4.5 MHz

	
	10
	[-80.3] dBm / 9.36 MHz

	
	20
	[-77.2] dBm / 19.08 MHz

	30 kHz
	10
	[-80.7] dBm / 8.64 MHz

	
	20
	[-77.4] dBm / 18.36 MHz

	
	40
	[-74.2] dBm / 38.16 MHz

	
	100
	[-70.1] dBm / 98.28 MHz



2)	The characteristics of the wanted signal shall be configured according to TS 38.211 [17], and the specific test parameters are configured as below:
Table 8.3.2.1.4.2-2: Test parameters 
	Parameter
	Values

	nrofBits
	2

	nrofPRBs
	1

	nrofSymbols
	14

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	initialCyclicShift
	0

	startingSymbolIndex
	0

	Index of orthogonal sequence (time-domain-OCC)
	0



3)	The multipath fading emulators shall be configured according to the corresponding channel model defined in [TBD]Annex G.
4)	Adjusting the equipment so that the SNR specified in table 8.3.2.1.5-1 and table 8.3.2.1.5-2 is achieved at the BS input during the transmissions.
5)	The signal generator sends random codeword from applicable codebook, in regular time periods. The following statistics are kept: the number of ACK bits detected in the idle periods and the number of NACK bits detected as ACK.
[bookmark: _Toc518733473][bookmark: _Toc531535010]8.3.2.1.5	Test Requirement
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 8.3.2.1.5-1 and table 8.3.2.1.5-2.
Table 8.3.2.1.5-1 Required SNR for PUCCH format 1 with 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Channel Bandwidth / SNR (dB)

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	
	
	

	
	4
	Normal
	TDLC-300-100 Low
	
	
	

	
	8
	Normal
	TDLC-300-100 Low
	
	
	



Table 8.3.2.1.5-2 Required SNR for PUCCH format 1 with 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Channel Bandwidth(MHz) / SNR (dB)

	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	
	
	
	

	
	4
	Normal
	TDLC-300-100 Low
	
	
	
	

	
	8
	Normal
	TDLC-300-100 Low
	
	
	
	



[bookmark: _Toc531535011]8.3.2.2	ACK missed detection
[bookmark: _Toc531535012]8.3.2.2.1	Definition and applicability
The performance requirement of PUCCH format 1 for ACK missed detection is determined by the two parameters: probability of false detection of the ACK and the probability of detection of ACK. The performance is measured by the required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or less.
The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK when input is only noise.
The probability of detection of ACK is defined as conditional probability of detection of the ACK when the signal is present.
A test for a specific combination of SCS and channel bandwidth is only applicable if the BS declares to support it.
For a BS supporting multiple combinations of SCS and channel bandwidth, the applicable rule is defined in [TBD].
[bookmark: _Toc531535013]8.3.2.2.2	Minimum Requirement
The minimum requirement is in TS 38.104 [2] subclause 8.3.3.
[bookmark: _Toc531535014]8.3.2.2.3	Test purpose
The test shall verify the receiver’s ability to detect ACK bits under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc531535015]8.3.2.2.4	Method of test
[bookmark: _Toc531535016]8.3.2.2.4.1	Initial Conditions
Test environment: Normal; see annex B.2.
RF channels to be tested: for single carrier (SC): M; see sub-clause 4.9.1.
1)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in Annex D.5 and D.6 for BS type 1-C and type 1-H respectivelyAnnex [TBD].
[bookmark: _Toc531535017]8.3.2.2.4.2	Procedure
1)	Adjust the AWGN generator, according to the combinations of SCS and channel bandwidth defined in table 8.3.2.2.4.2-1.
Table 8.3.2.2.4.2-1: AWGN power level at the BS input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 kHz
	5
	[-83.5] dBm / 4.5 MHz

	
	10
	[-80.3] dBm / 9.36 MHz

	
	20
	[-77.2] dBm / 19.08 MHz

	30 kHz
	10
	[-80.7] dBm / 8.64 MHz

	
	20
	[-77.4] dBm / 18.36 MHz

	
	40
	[-74.2] dBm / 38.16 MHz

	
	100
	[-70.1] dBm / 98.28 MHz



2)	The characteristics of the wanted signal shall be configured according to TS 38.211 [17], and the specific test parameters are configured as below:
Table 8.3.2.2.4.2-2: Test parameters
	Parameter
	Values

	nrofBits
	2

	nrofPRBs
	1

	nrofSymbols
	14

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	initialCyclicShift
	0

	startingSymbolIndex
	0

	Index of orthogonal sequence (time-domain-OCC)
	0



3)	The multipath fading emulators shall be configured according to the corresponding channel model defined in [TBD]Annex G.
4)	Adjusting the equipment so that the SNR specified in table 8.3.2.2.5-1 and table 8.3.2.2.5-2 is achieved at the BS input during the transmissions.
5) The signal generator sends a test pattern with the pattern outlined in figure 8.3.2.2.4.2-1. The following statistics are kept: the number of ACKs detected in the idle periods and the number of missed ACKs. 


Figure 8.3.2.2.4.2-1: Test signal pattern for PUCCH format 1 demodulation tests
Figure 8.3.2.2.4.2-1: Test signal pattern for PUCCH format 1 demodulation tests
[bookmark: _Toc531535018]8.3.2.2.5	Test Requirement
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 8.3.2.2.5-1 and table 8.3.2.2.5-2.
Table 8.3.2.2.5-1 Required SNR for PUCCH format 1 with 15 kHz SCS 
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Channel Bandwidth / SNR (dB)

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	
	
	

	
	4
	Normal
	TDLC-300-100 Low
	
	
	

	
	8
	Normal
	TDLC-300-100 Low
	
	
	



Table 8.3.2.2.5-2 Required SNR for PUCCH format 1 with 30 kHz SCS 
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G TBD)
	Channel Bandwidth(MHz) / SNR (dB)

	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	2
	Normal
	TDLC-300-100 Low
	
	
	
	

	
	4
	Normal
	TDLC-300-100 Low
	
	
	
	

	
	8
	Normal
	TDLC-300-100 Low
	
	
	
	



[bookmark: _Toc531535019]8.3.3	Performance requirements for PUCCH format 2
[bookmark: _Toc531535020]8.3.3.1	ACK missed detection
[bookmark: _Toc531535021]8.3.3.1.1	Definition and applicability
The performance requirement of PUCCH format 2 for ACK missed detection is determined by the two parameters: probability of false detection of the ACK and the probability of detection of ACK. The performance is measured by the required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or less. 
The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK when input is only noise.
The probability of detection of ACK is defined as conditional probability of detection of the ACK when the signal is present.
A test for a specific combination of SCS and channel bandwidth is only applicable if the BS declares to support it.
The applicability of tests in TS 38.104 [2] with different SCS and channel bandwidth combination is according to the following principle:
Editor’s note: Applicability rule is FFS.
[bookmark: _Toc531535022]8.3.3.1.2	Minimum requirements
The minimum requirements are in TS 38.104 [2] subclause 8.3.4.
[bookmark: _Toc531535023]8.3.3.1.3	Test purpose
The test shall verify the receiver’s ability to detect ACK bits under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc531535024]8.3.3.1.4	Method of test
[bookmark: _Toc531535025]8.3.3.1.4.1	Initial Condition
Test environment: Normal, see annex B.2.
RF channels to be tested: for single carrier (SC): M; see subclause 4.9.1
1)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in annex D.5 and D.6 for BS type 1-C and type 1-H respectively.
[bookmark: _Toc531535026]8.3.3.1.4.2	Procedure
1)	Adjust the AWGN generator, according to the channel bandwidth defined in table 8.3.3.1.4.2-1.
Table 8.3.3.1.4.2-1: AWGN power level at the BS input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	[-83.5] dBm / 4.5 MHz

	
	10
	[-80.3] dBm / 9.36 MHz

	
	20
	[-77.2] dBm / 19.08MHz 

	30 
	10
	[-80.7] dBm / 8.64 MHz

	
	20
	[-77.4] dBm / 18.36 MHz

	
	40
	[-74.2] dBm / 38.16 MHz

	
	100
	[-70.1] dBm / 98.28 MHz



2)	The characteristics of the wanted signal shall be configured according to TS 38.211 [TBD17], and the specific test parameters are configured as blow:
Table 8.3.3.1.4.2-2: Test parameters
	Parameter
	Value

	Modulation
	QPSK

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	nrofPRBs
	4

	nrofSymbols
	1

	the number of UCI bits
	4

	startingSymbolIndex
	13



3)	The multipath fading emulators shall be configured according to the corresponding channel model defined in [TBD]Annex G.
4)	Adjust the equipment so that the SNR specified in table 8.3.3.1.5-1 and table 8.3.3.1.5-2 is achieved at the BS input during the UCI transmissions.
[bookmark: _MON_1283843391]5)	The signal generator sends a test pattern with the pattern outlined in figure 8.3.3.1.4.2-1. The following statistics are kept: the number of ACKs detected in the idle periods and the number of missed ACKs.


Figure 8.3.3.1.4.2-1: Test signal pattern for PUCCH format 2 demodulation tests
Figure 8.3.3.1.4.2-1: Test signal pattern for PUCCH format 2 demodulation tests
[bookmark: _Toc531535027]8.3.3.1.5	Test requirements
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 8.3.3.1.5-1 and table 8.3.3.1.5-2.
Table 8.3.3.1.5-1: Required SNR for PUCCH format 2 demodulation tests with 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G[TBD])
	Channel Bandwidth / SNR [dB]

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]

	
	4
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]

	
	8
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]



Table 8.3.3.1.5-2: Required SNR for PUCCH format 2 demodulation tests with 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G[TBD])
	Channel Bandwidth/ SNR (dB)

	
	
	
	
	10MHz
	20MHz
	40MHz
	100MHz

	1
	2
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	
	4
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	
	8
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]
	[TBD]



[bookmark: _Toc531535028]8.3.3.2	UCI BLER performance requirements
[bookmark: _Toc531535029]8.3.3.2.1	Definition and applicability
The performance is measured by the required SNR at UCI block error probability not exceeding 1%.
The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. All UCI information shall be decoded.
A test for a specific combination of SCS and channel bandwidth is only applicable if the BS declares to support it.
The applicability of tests in TS 38.104 [2] with different SCS and channel bandwidth combination is according to the following principle:
Editor’s note: Applicability rule is FFS.
[bookmark: _Toc531535030]8.3.3.2.2	Minimum Requirement
The minimum requirement is TS 38.104 [2] subclause 8.3.4.
[bookmark: _Toc531535031]8.3.3.2.3	Test purpose
The test shall verify the receiver’s ability to detect UCI under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc531535032]8.3.3.2.4	Method of test
[bookmark: _Toc531535033]8.3.3.2.4.1	Initial Condition
Test environment: Normal, see annex B.2.
RF channels to be tested: for single carrier (SC): M; see subclause 4.9.1
1)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in annex D.5 and D.6 for BS type 1-C and BS type 1-H respectively.
[bookmark: _Toc531535034]8.3.3.2.4.2	Procedure
1)	Adjust the AWGN generator, according to the channel bandwidth defined in table 8.3.3.2.4.2-1.
Table 8.3.3.2.4.2-1: AWGN power level at the BS input
	Subcarrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	[-83.5] dBm / 4.5MHz

	
	10
	[-80.3] dBm / 9.36MHz

	
	20
	[-77.2] dBm / 19.08MHz 

	30 
	10
	[-80.7] dBm / 8.64MHz

	
	20
	[-77.4] dBm / 18.36MHz

	
	40
	[-74.2] dBm / 38.16MHz

	
	100
	[-70.1] dBm / 98.28MHz



2)	The characteristics of the wanted signal shall be configured according to TS 38.211 [TBD17], and the specific test parameters are configured as blow:
Table 8.3.3.2.4.2-2: Test parameters
	Parameter
	Value

	Modulation
	QPSK

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	nrofPRBs
	9

	nrofSymbols
	2

	the number of UCI bits
	22

	startingSymbolIndex
	12



3)	The multipath fading emulators shall be configured according to the corresponding channel model defined in Annex TBDG.
4)	Adjust the equipment so that the SNR specified in table 8.3.3.2.5-1 or table 8.3.3.2.5-2 is achieved at the BS input during the UCI transmissions.
5)	The signal generator sends a test pattern with the pattern outlined in figure 8.3.3.2.4.2-1. The following statistics are kept: the number of incorrectly decoded UCI.


Figure 8.3.3.2.4.2-1: Test signal pattern for PUCCH format 2 demodulation tests
Figure 8.3.3.2.4.2-1: Test signal pattern for PUCCH format 2 demodulation tests
[bookmark: _Toc531535035]8.3.3.2.5	Test requirements
The fraction of incorrectly decoded UCI shall be less than 1% for the SNR listed in table 8.3.3.2.5-1 and table 8.3.3.2.5-2.
Table 8.3.3.2.5-1: Required SNR for PUCCH format 2 demodulation tests with 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G[TBD])
	Channel Bandwidth / SNR [dB]

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]

	
	4
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]

	
	8
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]



Table 8.3.3.2.5-2: Required SNR for PUCCH format 2 demodulation tests with 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex GTBD)
	Channel Bandwidth/ SNR (dB)

	
	
	
	
	10MHz
	20MHz
	40MHz
	100MHz

	1
	2
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	
	4
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	
	8
	Normal
	TDLC300-100 Low
	[TBD]
	[TBD]
	[TBD]
	[TBD]



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 G.
[bookmark: _Toc531535036]8.3.4	Performance requirements for PUCCH format 3
[bookmark: _Toc531535037]8.3.4.1	Definition and applicability
The performance is measured by the required SNR at UCI block error probability not exceeding 1%.
The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. All UCI information shall be decoded.
Which specific test is applicable to BS is based on the test applicability rule defined in section 8.1.2.
A test with or without additional DMRS configured is only applicable if the BS support it.
[bookmark: _Toc531535038]8.3.4.2	Minimum requirement
The minimum requirement is in TS 38.104 [2] subclause 8.3.5.
[bookmark: _Toc531535039]8.3.4.3	Test purpose
The test shall verify the receiver’s ability to detect UCI under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc531535040]8.3.4.4	Method of test
[bookmark: _Toc531535041]8.3.4.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier (SC): M; see sub-clause 4.9.1
1)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in annex D.5 and D.6 for BS type 1-C and BS type 1-H respectively.
[bookmark: _Toc531535042]8.3.4.4.2	Procedure
1)	Adjust the AWGN generator, according to the subcarrier spacing and channel bandwidth defined in table 8.3.4.4.2-1.
Table 8.3.4.4.2-1: AWGN power level at the BS input
	Subcarrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	[-83.5] dBm / 4.5MHz

	
	10
	[-80.3] dBm / 9.36MHz

	
	20
	[-77.2] dBm / 19.08MHz

	30 
	10
	[-80.7] dBm / 8.64MHz

	
	20
	[-77.4] dBm / 18.36MHz

	
	40
	[-74.2] dBm / 38.16MHz

	
	100
	[-70.1] dBm / 98.28MHz



2)	The characteristics of the wanted signal shall be configured according to TS 38.211 [17]. The specific test parameters are configured as below:
Table 8.3.4.4.2-2: Test parameters
	Parameter
	Test 1
	Test 2

	Modulation
	QPSK

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	nrofPRBs
	1
	3

	nrofSymbols
	14
	4

	the number of UCI bits
	16
	16

	startingSymbolIndex
	0
	0



3)	The multipath fading emulators shall be configured according to the corresponding channel model defined in Annex TBDG.
4)	Adjust the equipment so that the SNR specified in table 8.3.4.5-1 or table 8.3.4.5-2 is achieved at the BS input during the UCI transmissions.
5)	The signal generator sends a test pattern with the pattern outlined in figure 8.3.4.4.2-1. The following statistics are kept: the number of incorrectly decoded UCI.


Figure 8.3.4.4.2-1: Test signal pattern for PUCCH format 3 demodulation tests
[bookmark: _Toc531535043]8.3.4.5	Test requirement
The fraction of incorrectly decoded UCI is shall be less than 1% for the SNR listed in table 8.3.4.5-1 and table 8.3.4.5-2.
Table 8.3.4.5-1: Required SNR for PUCCH format 3 demodulation tests with 15kHz SCS
	Test Number
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G[TBD])
	Additional DMRS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	[2.0]
	TBD

	
	
	
	
	
	Additional DMRS
	TBD
	[1.7]
	TBD

	
	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD

	
	
	
	
	
	Additional DMRS
	TBD
	TBD
	TBD

	
	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD

	
	
	
	
	
	Additional DMRS
	TBD
	TBD
	TBD

	2
	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD

	
	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD

	
	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD



Table 8.3.4.5-2: Required SNR for PUCCH format 3 demodulation tests with 30kHz SCS
	Test Number
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G[TBD])
	Additional DMRS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD
	TBD

	
	
	
	
	
	Additional DMRS
	TBD
	TBD
	[1.3]
	TBD

	
	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD
	TBD

	
	
	
	
	
	Additional DMRS
	TBD
	TBD
	TBD
	TBD

	
	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD
	TBD

	
	
	
	
	
	Additional DMRS
	TBD
	TBD
	TBD
	TBD

	2
	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD
	TBD

	
	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD
	TBD

	
	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD
	TBD


[bookmark: _Toc531535044]8.3.5	Performance requirements for PUCCH format 4
[bookmark: _Toc531535045]8.3.5.1	Definition and applicability
The performance is measured by the required SNR at UCI block error probability not exceeding 1%.
The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. All UCI information shall be decoded.
Which specific test is applicable to BS is based on the test applicability defined in section 8.1.2.
A test with or without additional DMRS configured is only applicable if the BS support it.
[bookmark: _Toc531535046]8.3.5.2	Minimum requirement
The minimum requirement is in TS 38.104 [2] sub-clause 8.3.6.
[bookmark: _Toc531535047]8.3.5.3	Test purpose
The test shall verify the receiver’s ability to detect UCI under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc531535048]8.3.5.4	Method of test
[bookmark: _Toc531535049]8.3.5.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier (SC): M; see subclause 4.9.1
1)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in annex D.5 and D.6 for BS type 1-C and BS type 1-H respectively.
[bookmark: _Toc531535050]8.3.5.4.2	Procedure
1)	Adjust the AWGN generator, according to the subcarrier spacing and channel bandwidth defined in table 8.3.5.4.2-1.
Table 8.3.5.4.2-1: AWGN power level at the BS input
	Subcarrier spacing(SCS) (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 kHz
	5
	[-83.5] dBm / 4.5MHz

	
	10
	[-80.3] dBm / 9.36MHz

	
	20
	[-77.2] dBm / 19.08MHz

	30 kHz
	10
	[-80.7] dBm / 8.64MHz

	
	20
	[-77.4] dBm / 18.36MHz

	
	40
	[-74.2] dBm / 38.16MHz

	
	100
	[-70.1] dBm / 98.28MHz



2)	The characteristics of the wanted signal shall be configured according to TS 38.211 [17]. The test parameters are configured as below:
Table 8.3.5.4.2-2: Test parameters
	Parameter
	Value

	Modulation
	QPSK

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	nrofSymbols
	14

	the number of UCI bits
	22

	startingSymbolIndex
	0

	occ-Length
	n2

	occ-Index
	n0



3)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex TBDG.
4)	Adjust the equipment so that the SNR specified in table 8.3.5.5-1 or table 8.3.5.5-2 is achieved at the BS input during the UCI transmissions.
5)	The signal generator sends a test pattern with the pattern outlined in figure 8.3.5.4.2-1. The following statistics are kept: the number of incorrectly decoded UCI.


Figure 8.3.5.4.2-1: Test signal pattern for PUCCH format 4 demodulation tests
[bookmark: _Toc531535051]8.3.5.5	Test requirement
The fraction of incorrectly decoded UCI is shall be less than 1% for the SNR listed in table 8.3.5.5-1 and table 8.3.5.5-2.
Table 8.3.5.5-1: Required SNR for PUCCH format 4 demodulation tests with 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G[TBD])
	Additional DMRS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD

	
	
	
	
	Additional DMRS
	TBD
	[3.9]
	TBD

	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD

	
	
	
	
	Additional DMRS
	TBD
	TBD
	TBD

	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD

	
	
	
	
	Additional DMRS
	TBD
	TBD
	TBD



CI idecoded CQIare configuredCQ only tested on the supported band or band combinations, and
Table 8.3.5.5-2: Required SNR for PUCCH format 4 demodulation tests with 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G[TBD])
	Additional DMRS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD
	TBD

	
	
	
	
	Additional DMRS
	TBD
	TBD
	TBD
	TBD

	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD
	TBD

	
	
	
	
	Additional DMRS
	TBD
	TBD
	TBD
	TBD

	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	TBD
	TBD

	
	
	
	
	Additional DMRS
	TBD
	TBD
	TBD
	TBD



[bookmark: _Toc518743831][bookmark: _Toc531535052]8.4	Performance requirements for PRACH
[bookmark: _Toc518733531][bookmark: _Toc531535053]8.4.1	PRACH false alarm probability and missed detection
[bookmark: _Toc518733532][bookmark: _Toc531535054]8.4.1.1	Definition and applicability
Editor’s notes: Applicability rule for normal mode tests are FFS.
The performance requirement of PRACH for preamble detection is determined by the two parameters: total probability of false detection of the preamble (Pfa) and the probability of detection of preamble (Pd). The performance is measured by the required SNR at probability of detection, Pd of 99%. Pfa shall be 0.1% or less.
Pfa is defined as a conditional total probability of erroneous detection of the preamble (i.e. erroneous detection from any detector) when input is only noise.
Pd is defined as conditional probability of detection of the preamble when the signal is present. The erroneous detection consists of several error cases – detecting different preamble than the one that was sent, not detecting a preamble at all or correct preamble detection but with the wrong timing estimation.
For AWGN and TDLC300-100, a timing estimation error occurs if the estimation error of the timing of the strongest path is larger than the time error tolerance values given in table 8.4.1.1-1. 
Table 8.4.1.1-1: Time error tolerance for AWGN and TDLC300-100
	PRACH preamble
	PRACH SCS (kHz)
	Time error tolerance

	
	
	AWGN
	TDLC300-100

	0
	1.25
	1.04 us
	2.55 us

	A1, A2, A3, B4, C0, C2
	15
	0.52 us
	2.03 us

	
	30
	0.26 us
	1.77 us



The test preambles for normal mode are listed in table A.6-1.
[bookmark: _Toc518733533][bookmark: _Toc531535055]8.4.1.2	Minimum requirement
The minimum requirement is in TS 38.104 [2] subclause 8.4.1.2 and 8.4.2.2.
[bookmark: _Toc518733534][bookmark: _Toc531535056]8.4.1.3	Test purpose
The test shall verify the receiver’s ability to detect PRACH preamble under static conditions and multipath fading propagation conditions for a given SNR.
[bookmark: _Toc518733535][bookmark: _Toc531535057]8.4.1.4	Method of test
[bookmark: _Toc518733536][bookmark: _Toc531535058]8.4.1.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested: for single carrier (SC): M; see subclause 4.9.1.
1)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in annex D.5 and D.6 for BS type 1-C and BS type 1-H respectively.
[bookmark: _Toc518733537][bookmark: _Toc531535059]8.4.1.4.2	Procedure
1)	Adjust the AWGN generator, according to the SCS and channel bandwidth.
Table 8.4.1.4.2-1: AWGN power level at the BS input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15
	5
	[-83.5] dBm / 4.5MHz

	
	10
	[-80.3] dBm / 9.36MHz

	
	20
	[-77.2] dBm / 19.08MHz

	30
	10
	[-80.7] dBm / 8.64MHz

	
	20
	[-77.4] dBm / 18.36MHz

	
	40
	[-74.2] dBm / 38.16MHz

	
	100
	[-70.1] dBm / 98.28MHz



2)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A.
3)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex BG.
4)	Adjust the frequency offset of the test signal according to table 8.4.1.5-1 or 8.4.1.5-2 or 8.4.1.5-3.
5)	Adjust the equipment so that the SNR specified in table 8.4.1.5-1 or 8.4.1.5-2 or 8.4.1.5-3 is achieved at the BS input during the PRACH preambles.
6) 	The test signal generator sends a preamble and the receiver tries to detect the preamble. This pattern is repeated as illustrated in figure 8.4.1.4.2-1. The preambles are sent with certain timing offsets as described below. The following statistics are kept: the number of preambles detected in the idle period and the number of missed preambles.


Figure 8.4.1.4.2-1: PRACH preamble test pattern
The timing offset base value for PRACH preamble format 0 is set to 50% of Ncs. This offset is increased within the loop, by adding in each step a value of 0.1us, until the end of the tested range, which is 0.9us. Then the loop is being reset and the timing offset is set again to 50% of Ncs. The timing offset scheme for PRACH preamble format 0 is presented in figure 8.4.1.4.2-2.



Figure 8.4.1.4.2-2: Timing offset scheme for PRACH preamble format 0 
The timing offset base value for PRACH preamble format A1, A2, A3, B4, C0 and C2 is set to 0. This offset is increased within the loop, by adding in each step a value of 0.1us, until the end of the tested range, which is 0.8 us. Then the loop is being reset and the timing offset is set again to 0. The timing offset scheme for PRACH preamble format A1, A2, A3, B4, C0 and C2 is presented in figure 8.4.1.4.2-3.


Figure 8.4.1.4.2-3: Timing offset scheme for PRACH preamble format A1 A2, A3, B4, C0 and C2
< End of first change >
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