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[bookmark: _Toc535320683]< Start of first change >
[bookmark: _Toc481653338][bookmark: _Toc531552140]8	Radiated performance requirements
[bookmark: _Toc487413282][bookmark: _Toc498542770][bookmark: _Toc531552141]8.1	General
Radiated performance requirements specify the ability of the BS type 1-O or BS type 2-O to correctly demodulate radiated signals in various conditions and configurations. Radiated performance requirements are specified at the RIB.
Radiated performance requirements for the BS are specified for the fixed reference channels and propagation conditions defined in TS 38.104 [2] annex A and annex FJ, respectively. The requirements only apply to those FRCs that are supported by the BS.
The radiated performance requirements for BS type 1-O and for the BS type 2-O are limited to two OTA demodulations branches as described in subclause 8.1.1. Conformance requirements can only be tested for 1 or 2 demodulation branches depending on the number of polarizations supported by the BS, with the required SNR applied separately per polarization. 
NOTE 1: BS can support more than 2 demodulation branches, however OTA conformance testing can only be performed for 1 or 2 demodulation branches.
Unless stated otherwise, radiated performance requirements apply for a single carrier only. Radiated performance requirements for a BS supporting CA are defined in terms of single carrier requirements. 
For BS type 1-O in FDD operation the requirements in clause 8 shall be met with the transmitter units associated with the RIB in the operating band turned ON.
NOTE 2:	BS type 1-O in normal operating conditions in FDD operation is configured to transmit and receive at the same time. The transmitter unit(s) associated with the RIB may be OFF for some of the tests.
In tests performed with signal generators a synchronization signal may be provided from the BS to the signal generator, to enable correct timing of the wanted signal.
Whenever the "RX antennas" term is used for the radiated performance requirements description, it shall refer to the demodulation branches (i.e. not physical antennas of the antenna array).
The SNR used in this clause is specified based on a single carrier and defined as:
SNR = S / N
Where:
S 		is the total signal energy in a slot on a RIB.
N	is the noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of a slot.
[bookmark: _Toc503966621][bookmark: _Toc519075607][bookmark: _Toc523325506][bookmark: _Toc531552142]8.1.1	OTA demodulation branches
Radiated performance requirements are only specified for up to 2 demodulation branches. 
If the BS type 1-O, or the BS type 2-O uses polarization diversity and has the ability to maintain isolation between the signals for each of the demodulation branches, then radiated performance requirements can be tested for up to two demodulation branches (i.e. 1TX-1RX or 1TX-2RX test setups). When tested for two demodulation branches, each demodulation branch maps to one polarization.
[bookmark: _Toc487413283][bookmark: _Toc498542771]If the BS type 1-O, or the BS type 2-O does not use polarization diversity then radiated performance requirements can only be tested for o a single demodulation branch (i.e. 1TX-1RX test setup).
[bookmark: _Toc531552143]8.2	OTA performance requirements for PUSCH 
[bookmark: _Toc531552144]8.2.1	Performance requirements for PUSCH with transmission precoding disabled 
[bookmark: _Toc531552145]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: _Toc531552146]8.2.1.2	Minimum Requirement
For BS type 1-O, the minimum requirement is in TS 38.104 [2], subclause 11.2.1.1.
For BS type 2-O, the minimum requirement is in TS 38.104 [2], subclause 11.2.2.1.
[bookmark: _Toc531552147]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: _Toc531552148]8.2.1.4	Method of test
[bookmark: _Toc531552149]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.
Direction to be tested:
-	For BS type 1-O, receiver target reference direction (D.31).
-	For BS type 2-O, OTA REFSENS receiver target reference direction (D.54).
[bookmark: _Toc531552150][bookmark: _Hlk530007046]8.2.1.4.2	Procedure
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex [E.x.x].
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Set the BS in the declared direction to be tested.
4)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex [E.x.x]. Each of the demodulation branch signals should be transmitted on each polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A, and according to additional test parameters listed in table 8.2.1.4.2-1. 
Table 8.2.1.4.2-1: Test parameters for testing PUSCH
	Parameter
	BS type 1-O
	BS type 2-O

	Transform precoding
	Disabled

	Uplink-downlink allocation for TDD
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U

	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
	0

	
	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
	B

	
	PUSCH starting symbol index
	0
	0 

	
	PUSCH symbol length
	14
	10 

	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

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

	
	Time density (LPT-RS)
	N.A.
	1



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex TBDJ.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in subclause 8.2.1.5.1 and 8.2.1.5.2 for BS type 1-O and BS type 2-O respectively, and that the SNR at the BS receiver is not impacted by the noise floor.
The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level in Table 8.2.1.4.2-2.
Table 8.2.1.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	15 
	5
	[-83.5] - ΔOTAREFSENS dBm / 4.5MHz

	
	
	10
	[-80.3] - ΔOTAREFSENS dBm / 9.36MHz

	
	
	20
	[-77.2] - ΔOTAREFSENS  dBm / 19.08MHz

	
	30 
	10
	[-80.7] - ΔOTAREFSENS dBm / 8.64MHz

	
	
	20
	[-77.4] - ΔOTAREFSENS dBm / 18.36MHz

	
	
	40
	[-74.2] - ΔOTAREFSENS dBm / 38.16MHz

	
	
	100
	[-70.1] - ΔOTAREFSENS dBm / 98.28MHz

	BS type 2-O
	60 
	50
	TBD

	
	
	100
	TBD

	
	120 
	50
	TBD

	
	
	100
	TBD

	
	
	200
	TBD



8)	For reference channels applicable to the BS, measure the throughput, according to [TBD].

[bookmark: _Toc531552151]8.2.1.5	Test Requirement
[bookmark: _Toc531552152]8.2.1.5.1	Test requirement for BS type 1-O
The throughput measured according to subclause 8.2.1.4.2 shall not be below the limits for the SNR levels specified in Table 8.2.1.5.1-1 to Table 8.2.1.5.1-7 for 1Tx and for 2Tx two layer spatial multiplexing transmission.
Table 8.2.1.5.1-1 Test requirements for PUSCH, 5 MHz Channel Bandwidth, 15 kHz SCS
	[bookmark: _Hlk528699103]Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	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]

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

	[bookmark: _Hlk528699072]
	
	Normal
	TDLC300-100 Low
	70 %
	
G-FR1-A4-22
	
1+1
	
[TBD]



Table 8.2.1.5.1-2 Test requirements for PUSCH, 10 MHz Channel Bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	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]

	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]



Table 8.2.1.5.1-3 Test requirements for PUSCH, 20 MHz Channel Bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	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]

	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]



Table 8.2.1.5.1-4 Test requirements for PUSCH, 10 MHz Channel Bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	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]

	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]



Table 8.2.1.5.1-5 Test requirements for PUSCH, 20 MHz Channel Bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	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]

	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]



Table 8.2.1.5.1-6 Test requirements for PUSCH, 40 MHz Channel Bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	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]

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

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



Table 8.2.1.5.1-7 Test requirements for PUSCH, 100 MHz Channel Bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	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]

	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]



[bookmark: _Toc531552153]8.2.1.5.2	Test requirement for BS type 2-O
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. 2.1.5.2-1 to 8.2.1.5.2-5.
Table 8.2.1.5.2-1 Test requirements for PUSCH, 50 MHz Channel Bandwidth, 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	Fraction of maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	[TBD]
	1+0
	[TBD]

	
	
	Normal
	TDLA30-300 Low
	70 %
	[TBD]
	1+0
	[TBD]

	
	
	Normal
	TDLA30-75 Low 
	70 %
	[TBD]
	1+0
	[TBD]

	2
	
	Normal
	TDLA30-300 Low
	70 %
	[TBD]
	1+0
	[TBD]

	
	
	Normal
	TDLA30-300 Low
	70 %
	[TBD]
	1+0
	[TBD]



Table 8.2.1.5.2-2 Test requirements for PUSCH, 100 MHz Channel Bandwidth, 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	Fraction of maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low 
	70 %
	[TBD]
	1+0
	[TBD]

	
	
	Normal
	TDLA30-300 Low
	70 %
	[TBD]
	1+0
	[TBD]

	
	
	Normal
	TDLA30-75 Low
	70 %
	[TBD]
	1+0
	[TBD]

	2
	
	Normal
	TDLA30-300 Low
	70 %
	[TBD]
	1+0
	[TBD]

	
	
	
	
	
	
	
	



Table 8.2.1.5.2-3 Test requirements for PUSCH, 50 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	Fraction of maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	[TBD]
	1+0
	[TBD]

	
	
	Normal
	TDLA30-300 Low
	70 %
	[TBD]
	1+0
	[TBD]

	
	
	Normal
	TDLA30-75 Low
	70 %
	[TBD]
	1+0
	[TBD]

	2
	
	Normal
	TDLA30-300 Low
	70 %
	[TBD]
	1+0
	[TBD]

	
	
	Normal
	TDLA30-300 Low
	70 %
	[TBD]
	1+0
	[TBD]



Table 8.2.1.5.2-4 Test requirements for PUSCH, 100 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	Fraction of maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	[TBD]
	1+0
	[TBD]

	
	
	Normal
	TDLA30-300 Low 
	70 %
	[TBD]
	1+0
	[TBD]

	
	
	Normal
	TDLA30-75 Low
	70 %
	[TBD]
	1+0
	[TBD]

	2
	
	Normal
	TDLA30-300 Low
	70 %
	[TBD]
	1+0
	[TBD]

	
	
	
	
	
	
	
	



Table 8.2.1.5.2-5 Test requirements for PUSCH, 200 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	Fraction of maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low 
	70 %
	[TBD]
	1+0
	[TBD]

	
	
	Normal
	TDLA30-300 Low
	70 %
	[TBD]
	1+0
	[TBD]

	
	
	Normal
	TDLA30-75 Low
	70 %
	[TBD]
	1+0
	[TBD]

	2
	
	Normal
	TDLA30-300 Low
	70 %
	[TBD]
	1+0
	[TBD]

	
	
	Normal
	TDLA30-300 Low
	70 %
	[TBD]
	1+0
	[TBD]



[bookmark: _Toc531552154]8.2.2	Performance requirements for PUSCH with transmission precoding enabled 
[bookmark: _Toc531552155]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 TS 38.104 [2] with different SCS and BW combinations is according to the following principle: 
Editor’s note: Applicability rule is FFS.
[bookmark: _Toc531552156]8.2.2.2	Minimum Requirement
For BS type 1-O, the minimum requirement is in TS 38.104 [2], subclause 11.2.1.2.
For BS type 2-O, the minimum requirement is in TS 38.104 [2], subclause 11.2.2.2.
[bookmark: _Toc531552157]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: _Toc531552158]8.2.2.4	Method of test
[bookmark: _Toc531552159]8.2.2.4.1	Initial Conditions
Test environment:	Normal, see subclause B.2.
RF channels to be tested:	M, see subclause 4.9.1.
Direction to be tested:
-	For BS type 1-O, receiver target reference direction (D.31).
-	For BS type 2-O, OTA REFSENS receiver target reference direction (D.54).
[bookmark: _Toc531552160]8.2.2.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.4.
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex [E.x.x].
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Set the BS in the declared direction to be tested.
4)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex [E.x.x]. Each of the demodulation branch signals should be transmitted on each polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A, and according to additional test parameters listed in Table 8.2.2.4.2-1. 
Table 8.2.2.4.2-1: Test parameters for testing PUSCH
	Parameter
	BS type 1-O
	BS type 2-O

	Transform precoding
	Enabled

	Uplink-downlink allocation for TDD
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U

	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
	0

	
	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
	B

	
	PUSCH starting symbol index
	0
	0 

	
	PUSCH symbol length
	14
	10 

	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
	30 PRBs in the middle of the test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PTRS configuration
	Thresholds for frequency density 
	N.A.
	NRB0=0, NRB1=8, NRB2=NRB3=32, NRB4=108

	
	Time density (LPT-RS)
	N.A.
	1



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex TBDJ.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in subclause 8.2.2.5.1 and 8.2.2.5.2 for BS type 1-O and BS type 2-O respectively, and that the SNR at the BS receiver is not impacted by the noise floor.
The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level in Table 8.2.2.4.2-2.
Table 8.2.2.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	15 kHz
	5
	[-83.5] - ΔOTAREFSENS dBm / 4.5MHz

	
	30 kHz
	10
	[-80.7] - ΔOTAREFSENS dBm / 8.64MHz

	BS type 2-O
	60 kHz
	50
	TBD

	
	120 kHz
	100
	TBD



8)	For reference channels applicable to the BS, measure the throughput, according to [TBD].

[bookmark: _Toc531552161]8.2.2.5	Test Requirement
[bookmark: _Toc531552162]8.2.2.5.1	Test requirement for BS type 1-O
The throughput measured according to subclause 8.2.2.4.2 shall not be below the limits for the SNR levels specified in Table 8.2.2.5.1-1 to Table 8.2.2.5.1-2.
Table 8.2.2.5.1-1 Test requirements for PUSCH, 5 MHz Channel Bandwidth, 15 kHz SCS
	[bookmark: _Hlk526933889]Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	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]



Table 8.2.2.5.1-2 Test requirements for PUSCH, 10 MHz Channel Bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	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]



[bookmark: _Toc531552163]8.2.2.5.2	Test requirement for BS type 2-O
The throughput measured according to subclause 8.2.2.4.2 shall not be below the limits for the SNR levels specified in Table 8.2.2.5.2-1 to Table 8.2.2.5.2-2.
Table 8.2.2.5.2-1 Test requirements for PUSCH, 50 MHz Channel Bandwidth, 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-11
	1+0
	[TBD]



Table 8.2.2.5.2-2 Test requirements for PUSCH, 50 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-12
	1+0
	[TBD]





[bookmark: _Toc487413356][bookmark: _Toc498542772][bookmark: _Toc531552164]8.3	OTA performance requirements for PUCCH
[bookmark: _Toc531552165][bookmark: _Toc518733426][bookmark: _Toc487413461]8.3.1	Performance requirements for PUCCH format 0
[bookmark: _Toc531552166]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: _Toc531552167]8.3.1.2	Minimum Requirement
For BS type 1-O, the minimum requirements are in TS 38.104 [2] subclause 11.3.1.1 and 11.3.1.2.
For BS type 2-O, the minimum requirements are in TS 38.104 [2] subclause 11.3.2.1 and 11.3.2.2.
[bookmark: _Toc531552168]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: _Toc531552169]8.3.1.4	Method of test
[bookmark: _Toc531552170]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.
Direction to be tested:	
-  For BS type 1-O, receiver target reference direction (D.31).
-  For BS type 2-O, OTA REFSENS receiver target reference direction (D.54).
[bookmark: _Toc531552171]8.3.1.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.4.
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex [E.x.x].
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Set the BS in the declared direction to be tested.
4)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex [E.x.x]. Each of the demodulation branch signals should be transmitted on each polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to TS 38.211 [20] and according to additional test parameters listed in Table 8.3.1.4.2-1. 
Table 8.3.1.4.2-1: Test Parameters
	Parameter
	BS type 1-O
	BS type 2-O

	nrofBits
	1
	1

	nrofPRBs
	1
	1

	startingPRB
	0
	0

	intraSlotFrequencyHopping
	enabled
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs
	The largest PRB index - nrofPRBs

	initialCyclicShift
	0
	0

	startingSymbolIndex
	13 for 1 symbol
12 for 2 symbols
	13 for 1 symbol
12 for 2 symbols



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex TBDJ.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in subclause 8.3.1.5.1 and 8.3.1.5.2 for BS type 1-O and BS type 2-O respectively, and that the SNR at the BS receiver is not impacted by the noise floor.
The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level quoted in Table 8.3.1.4.2-2.
Table 8.3.1.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	15 kHz
	5
	TBD

	
	
	10
	TBD

	
	
	20
	TBD

	
	30 kHz
	10
	TBD

	
	
	20
	TBD

	
	
	40
	TBD

	
	
	100
	TBD

	BS type 2-O
	60 kHz
	50
	TBD

	
	
	100
	TBD

	
	120 kHz
	50
	TBD

	
	
	100
	TBD

	
	
	200
	TBD



8)	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: _Toc531552172]8.3.1.5	Test Requirement
[bookmark: _Toc531552173]8.3.1.5.1	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 8.3.1.5.1-1 and in Table 8.3.1.5.1-2.
Table 8.3.1.5.1-1 Test requirements for PUCCH format 0 and 15kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions and
correlation matrix (Annex JB)
	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



Table 8.3.1.5.1-2 Test requirements for PUCCH format 0 and 30kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions and
correlation matrix (Annex JB)
	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



[bookmark: _Toc531552174]8.3.1.5.2	Test requirement for BS type 2-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 8.3.1.5.2-1 and in Table 8.3.1.5.2-2.
Table 8.3.1.5.2-1 Test requirements for PUCCH format 0 and 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions and
correlation matrix (Annex JB)
	Number of OFDM symbols
	Channel Bandwidth / SNR [dB]

	
	
	
	
	50 MHz
	100 MHz

	1
	2
	TDLA30-300 Low
	1
	TBD
	TBD

	
	
	
	2
	TBD
	TBD



Table 8.3.1.5.2-2 Test requirements for PUCCH format 0 and 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions and
correlation matrix (Annex JB)
	Number of OFDM symbols
	Channel Bandwidth / SNR [dB]

	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	2
	TDLA30-300 Low
	1
	TBD
	TBD
	TBD

	
	
	
	2
	TBD
	TBD
	TBD



[bookmark: _Toc531552175]8.3.2	Performance requirements for PUCCH format 1
[bookmark: _Toc531552176]8.3.2.1	NACK to ACK detection
[bookmark: _Toc531552177]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: _Toc531552178]8.3.2.1.2	Minimum Requirement
For BS type 1-O, the minimum requirement is in TS 38.104 [2], subclause 11.3.1.3.
For BS type 2-O, the minimum requirement is in TS 38.104 [2], subclause 11.3.2.3.
[bookmark: _Toc531552179]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: _Toc531552180]8.3.2.1.4	Method of test
[bookmark: _Toc531552181]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
Direction to be tested:
-	For BS type 1-O, receiver target reference direction (D.31).
-	For BS type 2-O, OTA REFSENS receiver target reference direction (D.54).
[bookmark: _Toc531552182]8.3.2.1.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.4.
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex [E.x.x].
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Set the BS in the declared direction to be tested.
4)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex [E.x.x]. Each of the demodulation branch signals should be transmitted on each polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to TS 38.211 [20], and according to additional test parameters listed in Table 8.3.2.1.4.2-1.
Table 8.3.2.1.4.2-1: Test parameters
	Parameter
	Test

	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



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex TBDJ.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in subclause 8.3.2.1.5.1 and 8.3.2.1.5.2 for BS type 1-O and BS type 2-O respectively, and that the SNR at the BS receiver is not impacted by the noise floor.
The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level in Table 8.3.2.1.4.2-2.
Table 8.3.2.1.4.2-2: AWGN power level at the BS input
	BS type
	Subcarrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	15 kHz
	5
	[-83.5] dBm - ΔOTAREFSENS/ 4.5MHz

	
	
	10
	[-80.3] dBm - ΔOTAREFSENS/ 9.36MHz

	
	
	20
	[-77.2] dBm - ΔOTAREFSENS/ 19.08MHz

	
	30 kHz
	10
	[-80.7] dBm - ΔOTAREFSENS/ 8.64MHz

	
	
	20
	[-77.4] dBm - ΔOTAREFSENS/ 18.36MHz

	
	
	40
	[-74.2] dBm - ΔOTAREFSENS/ 38.16MHz

	
	
	100
	[-70.1] dBm - ΔOTAREFSENS/ 98.28MHz

	BS type 2-O
	60 kHz
	50
	TBD

	
	
	100
	TBD

	
	
	50
	TBD

	
	
	100
	TBD

	
	
	200
	TBD



8)	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: _Toc531552183]8.3.2.1.5	Test Requirement
[bookmark: _Toc531552184]8.3.2.1.5.1 	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 8.3.2.1.5.1-1 and table 8.3.2.1.5.1-2.
Table 8.3.2.1.5.1-1 Required SNR for PUCCH format 1 with 15 kHz SCS
	Number of TX antennas
	Number of Demodulation Branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	Channel Bandwidth / SNR [dB]

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC300-100 Low
	
	
	



Table 8.3.2.1.5.1-2 Required SNR for PUCCH format 1 with 30 kHz SCS
	Number of TX antennas
	Number of Demodulation Branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J[TBD])
	Channel Bandwidth / SNR (dB)

	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	2
	Normal
	TDLC300-100 Low
	
	
	
	



[bookmark: _Toc531552185]8.3.2.1.5.2 	Test Requirement for BS type 2-O
The fraction of falsely detected ACK bits shall be less than 1% and the fraction of NACK bits falsely detected as ACK shall be less than 0.1% for the SNR listed in Tables 8.3.2.1.5.2-1 and Table 8.3.2.1.5.2-2.
Table 8.3.2.1.5.2-1 Required SNR for PUCCH format 1 with 60 kHz SCS
	Number of TX antennas
	Number of Demodulation Branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	Channel Bandwidth / SNR [dB]

	
	
	
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	
	



Table 8.3.2.1.5.2-2 Required SNR for PUCCH format 1 with 120 kHz SCS
	Number of TX antennas
	Number of Demodulation Branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	Channel Bandwidth / SNR [dB]

	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	
	
	



[bookmark: _Toc531552186]8.3.2.2	ACK missed detection
[bookmark: _Toc531552187]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: _Toc531552188]8.3.2.2.2	Minimum Requirement
For BS type 1-O, the minimum requirement is in TS 38.104 [2], subclause 11.3.1.3.
For BS type 2-O, the minimum requirement is in TS 38.104 [2], subclause 11.3.2.3.
[bookmark: _Toc531552189]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: _Toc531552190]8.3.2.2.4	Method of test
[bookmark: _Toc531552191]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
Direction to be tested:
-	For BS type 1-O, receiver target reference direction (D.31).
-	For BS type 2-O, OTA REFSENS receiver target reference direction (D.54).
[bookmark: _Toc531552192]8.3.2.2.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.4.
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex [E.x.x].
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Set the BS in the declared direction to be tested.
4)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex [E.x.x]. Each of the demodulation branch signals should be transmitted on each polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to TS 38.211 [20], and according to additional test parameters listed in Table 8.3.2.2.4.2-1.
Table 8.3.2.2.4.2-1: Test Parameters
	Parameter
	Test

	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



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex TBDJ.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in subclause 8.3.2.2.5.1 and 8.3.2.2.5.2 for BS type 1-O and BS type 2-O respectively, and that the SNR at the BS receiver is not impacted by the noise floor.
The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level in Table 8.3.2.2.4.2-2.
Table 8.3.2.2.4.2-2: AWGN power level at the BS input
	BS type
	Subcarrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	15 kHz
	5
	[-83.5] dBm - ΔOTAREFSENS/ 4.5MHz

	
	
	10
	[-80.3] dBm - ΔOTAREFSENS/ 9.36MHz

	
	
	20
	[-77.2] dBm - ΔOTAREFSENS/ 19.08MHz

	
	30 kHz
	10
	[-80.7] dBm - ΔOTAREFSENS/ 8.64MHz

	
	
	20
	[-77.4] dBm - ΔOTAREFSENS/ 18.36MHz

	
	
	40
	[-74.2] dBm - ΔOTAREFSENS/ 38.16MHz

	
	
	100
	[-70.1] dBm - ΔOTAREFSENS/ 98.28MHz

	BS type 2-O
	60 kHz
	50
	TBD

	
	
	100
	TBD

	
	
	50
	TBD

	
	
	100
	TBD

	
	
	200
	TBD



8) 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
[bookmark: _Toc531552193]8.3.2.2.5	Test Requirement
[bookmark: _Toc531552194]8.3.2.1.5.1 	Test Requirement for BS type 1-O
The fraction of falsely detected ACK bits shall be less than 1% and the fraction of 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 8.3.2.2.5.1-1 Required SNR for PUCCH format 1 with 15 kHz SCS
	Number of TX antennas
	Number of Demodulation Branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	Channel Bandwidth / SNR [dB]

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC300-100 Low
	
	
	


	
Table 8.3.2.2.5.1-2 Required SNR for PUCCH format 1 with 30 kHz SCS
	Number of TX antennas
	Number of Demodulation Branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J[TBD])
	Channel Bandwidth / SNR (dB)

	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	2
	Normal
	TDLC300-100 Low
	
	
	
	



[bookmark: _Toc531552195]8.3.2.2.5.2 	Test Requirement for BS type 2-O
The fraction of NACK bits falsely detected as ACK shall be less than 0.1% for the SNR listed in Tables 8.3.2.2.5.2-1 and Table 8.3.2.2.5.2-2.

Table 8.3.2.2.5.2-1 Required SNR for PUCCH format 1 with 60 kHz SCS
	Number of TX antennas
	Number of Demodulation Branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	Channel Bandwidth / SNR [dB]

	
	
	
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	
	



Table 8.3.2.2.5.2-2 Required SNR for PUCCH format 1 with 120 kHz SCS
	Number of TX antennas
	Number of Demodulation Branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	Channel Bandwidth / SNR [dB]

	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	
	
	



[bookmark: _Toc531552196]8.3.3	Performance requirements for PUCCH format 2
[bookmark: _Toc531552197]8.3.3.1	ACK missed detection performance requirements
[bookmark: _Toc531552198]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 on the wanted signal. 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 TS38.104 [2] with different SCS and channel bandwidth combination is according to the following principle:
      Editor’s note: Applicability rule is FFS.
[bookmark: _Toc531552199]8.3.3.1.2	Minimum Requirement
For BS type 1-O, the minimum requirement is in TS 38.104 [2] subclause 11.3.1.4.
For BS type 2-O, the minimum requirement is in TS 38.104 [2] subclause 11.3.2.4. 
[bookmark: _Toc531552200]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: _Toc531552201]8.3.3.1.4	Method of test
[bookmark: _Toc531552202]8.3.3.1.4.1	Initial conditions
Test environment:	Normal, see subclause B.2.
RF channels to be tested:	for single carrier (SC): M; see subclause 4.9.1
Direction to be tested:
-	For BS type 1-O, receiver target reference direction (D.31).
-	For BS type 2-O, OTA REFSENS receiver target reference direction (D.54).
[bookmark: _Toc531552203]8.3.3.1.4.2	Procedure
[bookmark: _MON_1283843391]OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.4.
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex [E.x.x].
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Set the BS in the declared direction to be tested.
4)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex [E.x.x]. Each of the demodulation branch signals should be transmitted on each polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to TS 38.211 [20], and according to additional test parameters listed in table 8.3.3.1.4.2-1. 
Table 8.3.3.1.4.2-1: 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



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex TBDJ.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in subclause 8.3.3.1.5.1 and 8.3.3.1.5.2 for BS type 1-O and BS type 2-O respectively, and that the SNR at the BS receiver is not impacted by the noise floor.
The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level in table 8.3.3.1.4.2-2.
Table 8.3.3.1.4.2-2 AWGN power level at the BS input
	BS type
	Sub-carrier spacing
(kHz)
	Channel bandwidth
(MHz)
	AWGN power level

	BS type 1-O
	15 kHz
	5
	[-83.5] - ΔOTAREFSENS dBm / 4.5 MHz

	
	
	10
	[-80.3] - ΔOTAREFSENS dBm / 9.36 MHz

	
	
	20
	[-77.2] -ΔOTAREFSENS dBm / 19.08MHz

	
	30 kHz
	10
	[-80.7] - ΔOTAREFSENS dBm / 8.64 MHz

	
	
	20
	[-77.4] - ΔOTAREFSENS dBm / 18.36 MHz

	
	
	40
	[-74.2] - ΔOTAREFSENS dBm / 38.16 MHz

	
	
	100
	[-70.1] - ΔOTAREFSENS dBm / 98.28 MHz

	BS type 2-O
	60 kHz
	50
	[TBD] dBm / TBD MHz

	
	
	100
	[TBD] dBm / TBD MHz

	
	120 kHz
	50
	[TBD] dBm / TBD MHz

	
	
	100
	[TBD] dBm / TBD MHz

	
	
	200
	[TBD] dBm / TBD MHz



8)	The signal generator sends a test pattern with pattern outlined in figure 8.3.3.1.4.2-1. The following statistics are kept: the number of ACK bits 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
[bookmark: _Toc531552204]8.3.3.1.5	Test requirement
[bookmark: _Toc531552205]8.3.3.1.5.1	Requirements 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 8.3.3.1.5.1-1 and table 8.3.3.1.5.1-2. 
Table 8.3.3.1.5.1-1: Required SNR for PUCCH format 2 demodulation tests with 15 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J[TBD])
	Channel Bandwidth / SNR [dB]

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

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



Table 8.3.3.1.5.1-2: Required SNR for PUCCH format 2 demodulation tests with 30 kHz SCS
	Number of TX antennas
	Number of demodulation branches 
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	Channel Bandwidth/ SNR (dB)

	
	
	
	
	10MHz
	20MHz
	40MHz
	100MHz

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



[bookmark: _Toc531552206]8.3.3.1.5.2	Requirements for BS type 2-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 8.3.3.1.5.2-1 and table 8.3.3.1.5.2.-2  
Table 8.3.3.1.5.2-1: Required SNR for PUCCH format 2 demodulation tests with 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches 
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J[TBD])
	Channel Bandwidth / SNR [dB]

	
	
	
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	[TBD]
	[TBD]



Table 8.3.3.1.5.2-2: Required SNR for PUCCH format 2 demodulation tests with 120 kHz SCS
	[bookmark: _Hlk528925209]Number of TX antennas
	Number of demodulation branches 
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J[TBD])
	Channel Bandwidth / SNR [dB]

	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	[TBD]
	[TBD]
	[TBD]



[bookmark: _Toc531552207]8.3.3.2	UCI BLER performance requirements
[bookmark: _Toc531552208]8.3.3.2.1	Definition and applicability
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.
[bookmark: OLE_LINK14]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: _Toc531552209]8.3.3.2.2	Minimum Requirement
For BS type 1-O, the minimum requirement is in TS 38.104 [2] subclause 11.3.1.4.
For BS type 2-O, the minimum requirement is in TS 38.104 [2] subclause 11.3.2.4.
[bookmark: _Toc531552210]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: _Toc531552211]8.3.3.2.4	Method of test
[bookmark: _Toc531552212]8.3.3.2.4.1	Initial conditions
Test environment:	Normal, see subclause B.2.
RF channels to be tested:	for single carrier (SC): M; see subclause 4.9.1
Direction to be tested:
-	For BS type 1-O, receiver target reference direction (D.31).
-	For BS type 2-O, OTA REFSENS receiver target reference direction (D.54).
[bookmark: _Toc531552213]8.3.3.2.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.4.
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex [E.x.x].
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Set the BS in the declared direction to be tested.
4)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex [E.x.x]. Each of the demodulation branches signals should be transmitted on each polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to TS 38.211 [20], and according to additional test parameters listed in table 8.3.3.2.4.2-1. 
Table 8.3.3.2.4.2-1: 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



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex TBDJ.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in subclause 8.3.3.2.5.1 and 8.3.3.2.5.2 for BS type 1-O and BS type 2-O respectively, and that the SNR at the BS receiver is not impacted by the noise floor.
The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level in table 8.3.3.2.4.2-2.
Table 8.3.3.2.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrier spacing
(kHz)
	Channel bandwidth
(MHz)
	AWGN power level

	BS type 1-O
	15 kHz
	5
	[-83.5] - ΔOTAREFSENS dBm / 4.5 MHz

	
	
	10
	[-80.3] - ΔOTAREFSENS dBm / 9.36 MHz

	
	
	20
	[-77.2] -ΔOTAREFSENS dBm/ 19.08MHz

	
	30 kHz
	10
	[-80.7] - ΔOTAREFSENS dBm / 8.64 MHz

	
	
	20
	[-77.4] - ΔOTAREFSENS dBm / 18.36 MHz

	
	
	40
	[-74.2] - ΔOTAREFSENS dBm / 38.16 MHz

	
	
	100
	[-70.1] - ΔOTAREFSENS dBm / 98.28 MHz

	BS type 2-O
	60 kHz
	50
	[TBD] dBm / TBD MHz

	
	
	100
	[TBD] dBm / TBD MHz

	
	120 kHz
	50
	[TBD] dBm / TBD MHz

	
	
	100
	[TBD] dBm / TBD MHz

	
	
	200
	[TBD] dBm / TBD MHz



8)	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
[bookmark: _Toc531552214]8.3.3.2.5	Test requirement
[bookmark: _Toc531552215]8.3.3.2.5.1	Requirements for BS type 1-O
The fraction of incorrectly decoded UCI is shall be less than 1% for the SNR listed in table 8.3.3.2.5.1-1 and table 8.3.3.2.5.1-2.
Table 8.3.3.2.5.1-1: Required SNR for PUCCH format 2 demodulation tests with 15 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J[TBD])
	Channel Bandwidth / SNR [dB]

	
	
	
	
	5 MHz
	10 MHz
	20 MHz

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



Table 8.3.3.2.5.1-2: Required SNR for PUCCH format 2 demodulation tests with 30 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex JTBD)
	Channel Bandwidth/ SNR (dB)

	
	
	
	
	10MHz
	20MHz
	40MHz
	100MHz

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



[bookmark: _Toc531552216]8.3.3.2.5.2	Requirements for BS type 2-O
The fraction of incorrectly decoded UCI is shall be less than 1% for the SNR listed in table 8.3.3.2.5.2-1 and table 8.3.3.2.5.2-2.
Table 8.3.3.2.5.2-1: Required SNR for PUCCH format 2 demodulation tests with 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches 
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J[TBD])
	Channel Bandwidth / SNR [dB]

	
	
	
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	[TBD]
	[TBD]



Table 8.3.3.2.5.2-2: Required SNR for PUCCH format 2 demodulation tests with 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J[TBD])
	Channel Bandwidth / SNR [dB]

	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	[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 C.
[bookmark: _Toc531552217]8.3.4	Performance requirements for PUCCH format 3
[bookmark: _Toc527835253][bookmark: _Toc531552218]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: _Toc527835254][bookmark: _Toc531552219]8.3.4.2	Minimum requirement
For BS type 1-O, the minimum requirement is in TS 38.104 [2], subclause 11.3.1.5.
For BS type 2-O, the minimum requirement is in TS 38.104 [2], subclause 11.3.2.5.
[bookmark: _Toc527835255][bookmark: _Toc531552220]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: _Toc527835256][bookmark: _Toc531552221]8.3.4.4	Method of test
[bookmark: _Toc527835257][bookmark: _Toc531552222]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
Direction to be tested:
-	For BS type 1-O, receiver target reference direction (D.31).
-	For BS type 2-O, OTA REFSENS receiver target reference direction (D.54).
[bookmark: _Toc527835258][bookmark: _Toc531552223]8.3.4.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.4.
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex [E.x.x].
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Set the BS in the declared direction to be tested.
4)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex [E.x.x]. Each of the demodulation branchRX antenna signals should be transmitted on each polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to TS 38.211 [20], and according to additional test parameters listed in Table 8.3.4.4.2-1. 
Table 8.3.4.4.2-1: 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



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex TBDJ.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in subclause 8.3.4.5.1 and 8.3.4.5.2 for BS type 1-O and BS type 2-O respectively, and that the SNR at the BS receiver is not impacted by the noise floor.
The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level in Table 8.3.4.4.2-2.
Table 8.3.4.4.2-2: AWGN power level at the BS input
	BS type
	Subcarrier spacing
(kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	15 kHz
	5
	[-83.5] dBm - ΔOTAREFSENS/ 4.5MHz

	
	
	10
	[-80.3] dBm - ΔOTAREFSENS/ 9.36MHz

	
	
	20
	[-77.2] dBm - ΔOTAREFSENS/ 19.08MHz

	
	30 kHz
	10
	[-80.7] dBm - ΔOTAREFSENS/ 8.64MHz

	
	
	20
	[-77.4] dBm - ΔOTAREFSENS/ 18.36MHz

	
	
	40
	[-74.2] dBm - ΔOTAREFSENS/ 38.16MHz

	
	
	100
	[-70.1] dBm - ΔOTAREFSENS/ 98.28MHz

	BS type 2-O
	60 kHz
	50
	TBD

	
	
	100
	TBD

	
	
	50
	TBD

	
	
	100
	TBD

	
	
	200
	TBD



[bookmark: _Toc527835259][bookmark: _Toc531552224]8.3.4.5	Test requirement
[bookmark: _Toc531552225]8.3.4.5.1	Test requirement for BS type 1-O
The fraction of incorrectly decoded UCI is shall be less than 1% for the SNR listed in table 8.3.4.5.1-1 and table 8.3.4.5.1-2.
Table 8.3.4.5.1-1: Required SNR for PUCCH format 3 demodulation tests with 15kHz SCS
	Test Number
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J[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

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



Table 8.3.4.5.1-2: Required SNR for PUCCH format 3 demodulation tests with 30kHz SCS
	Test Number
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J[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

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


[bookmark: _Toc527835260]
[bookmark: _Toc531552226]8.3.4.5.2	Test requirement for BS type 2-O
The fraction of incorrectly decoded UCI is shall be less than 1% for the SNR listed in table 8.3.4.5.2-1 and table 8.3.4.5.2-2.
Table 8.3.4.5.2-1: Required SNR for PUCCH format 3 demodulation tests with 60kHz SCS
	Test Number
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J[TBD])
	Additional DMRS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	
	
	50 MHz
	100 MHz
  

	1
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	TBD
	TBD

	2
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	TBD
	TBD



Table 8.3.4.5.2-2: Required SNR for PUCCH format 3 demodulation tests with 120kHz SCS
	Test Number
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J[TBD])
	Additional DMRS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	
	
	50 MHz
	100 MHz
	200 MHz


	1
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	TBD
	TBD
	TBD

	2
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	TBD
	TBD
	TBD



[bookmark: _Toc531552227]8.3.5	Performance requirements for PUCCH format 4
[bookmark: _Toc527835261][bookmark: _Toc531552228]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: _Toc527835262][bookmark: _Toc531552229]8.3.5.2	Minimum requirement
[bookmark: _Toc527835263]For BS type 1-O, the minimum requirement is in TS 38.104 [2], subclause 11.3.1.6.
For BS type 2-O, the minimum requirement is in TS 38.104 [2], subclause 11.3.2.6.
[bookmark: _Toc531552230]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: _Toc527835264][bookmark: _Toc531552231]8.3.5.4	Method of test
[bookmark: _Toc527835265][bookmark: _Toc531552232]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
[bookmark: _Toc527835266]Direction to be tested:
-	For BS type 1-O, receiver target reference direction (D.31).
-	For BS type 2-O, OTA REFSENS receiver target reference direction (D.54).
[bookmark: _Toc531552233]8.3.5.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.4.
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex [E.x.x].
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Set the BS in the declared direction to be tested.
4)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex [E.x.x]. Each of the demodulation branch RX antenna signals should be transmitted on each polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to TS 38.211 [20], and according to additional test parameters listed in Table 8.3.4.4.2-1. 
Table 8.3.5.4.2-1: 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



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex TBDJ.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in subclause 8.3.5.5.1 and 8.3.5.5.2 for BS type 1-O and BS type 2-O respectively, and that the SNR at the BS receiver is not impacted by the noise floor.
The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level in Table 8.3.5.4.2-2.
Table 8.3.5.4.2-2: AWGN power level at the BS input
	BS type
	Subcarrier spacing(SCS)  (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	15 kHz
	5
	[-83.5] dBm - ΔOTAREFSENS/ 4.5MHz

	
	
	10
	[-80.3] dBm - ΔOTAREFSENS/ 9.36MHz

	
	
	20
	[-77.2] dBm - ΔOTAREFSENS/ 19.08MHz

	
	30 kHz
	10
	[-80.7] dBm - ΔOTAREFSENS/ 8.64MHz

	
	
	20
	[-77.4] dBm - ΔOTAREFSENS/ 18.36MHz

	
	
	40
	[-74.2] dBm - ΔOTAREFSENS/ 38.16MHz

	
	
	100
	[-70.1] dBm - ΔOTAREFSENS/ 98.28MHz

	BS type 2-O
	60 kHz
	50
	TBD

	
	
	100
	TBD

	
	
	50
	TBD

	
	
	100
	TBD

	
	
	200
	TBD



[bookmark: _Toc527835267][bookmark: _Toc531552234]8.3.5.5	Test requirement
[bookmark: _Toc531552235]8.3.5.5.1	Test requirement for BS type 1-O
The fraction of incorrectly decoded UCI is shall be less than 1% for the SNR listed in table 8.3.5.5.1-1 and table 8.3.5.5.1-2.
Table 8.3.5.5.1-1: Required SNR for PUCCH format 4 demodulation tests with 15kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J[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



Table 8.3.5.5.1-2: Required SNR for PUCCH format 4 demodulation tests with 30kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J[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



[bookmark: _Toc531552236]8.3.5.5.2	Test requirement for BS type 2-O
The fraction of incorrectly decoded UCI is shall be less than 1% for the SNR listed in table 8.3.5.5.2-1 and table 8.3.5.5.2-2.
Table 8.3.5.5.2-1: Required SNR for PUCCH format 4 demodulation tests with 60kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J[TBD])
	Additional DMRS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	TBD
	TBD



CI idecoded CQIare configuredCQ only tested on the supported band or band combinations, and
Table 8.3.5.5.2-2: Required SNR for PUCCH format 4 demodulation tests with 120kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J[TBD])
	Additional DMRS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	
	50 MHz
	100 MHz
	200MHz

	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	TBD
	TBD
	TBD



< End of first change >
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