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<<Start of first change>>

[bookmark: _Toc535442504]8.2	OTA performance requirements for PUSCH
[bookmark: _Toc535442505]8.2.1	Performance requirements for PUSCH with transmission transform precoding disabled
[bookmark: _Toc535442506]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:
All declared SCS’ shall be tested. For each SCS, the BS shall test at least the highest channel BW, which has been declared in combination with the tested SCS. In the case that the largest channel BW declared in combination with the test SCS is not in the subset of SCS/channel BW combinations with specified performance requirements, the BS shall be tested on the nearest smaller channel BW (i.e., reference BW) in the set of SCS/channel BW, where tests are specified. The reference BW shall be placed in the middle of the original channel BW during the test. The performance metrics (e.g., 70% max throughput) shall be calculated according to the specified test FRC.
Editor’s note: Applicability rule is FFS.
[bookmark: _Toc535442507]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: _Toc535442508]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: _Toc535442509]8.2.1.4	Method of test
[bookmark: _Toc535442510]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: _Toc535442511][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 TBD.
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: _Toc535442512]8.2.1.5	Test Requirement
[bookmark: _Toc535442513]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 TBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
[dB]

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

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

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

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

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

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

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

	[bookmark: _Hlk528699072]
	
	Normal
	TDLC300-100
	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 TBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
[dB]

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

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

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

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

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

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

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

	
	
	Normal
	TDLC300-100
	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 TBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
[dB]

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

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

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

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

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

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

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

	
	
	Normal
	TDLC300-100
	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 TBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
[dB]

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

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

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

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

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

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

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

	
	
	Normal
	TDLC300-100
	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 TBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
[dB]

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

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

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

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

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

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

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

	
	
	Normal
	TDLC300-100
	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 TBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
[dB]

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

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

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

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

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

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

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

	
	
	Normal
	TDLC300-100
	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 TBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR
[dB]

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

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

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

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

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

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

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

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



<<End of first change>>



<<Start of second change>>

8.2.3	Performance requirements for multiplexing of UCI on PUSCH
8.2.3.1	Definition and applicability
The performance requirement of multiplexing of UCI on PUSCH is determined by a minimum required SNR at UCI block error probability not exceeding 2%. 
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.
This test is applied for multiplexing of a CSI only payload UCI on an appropriate PUSCH FRC as presented in [TDB].
Which specific test is applicable to BS is based on the test applicability rule defined in [TBD].
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:
All declared SCS’ shall be tested. For each SCS, the BS shall test at least the highest channel BW, which has been declared in combination with the tested SCS. In the case that the largest channel BW declared in combination with the test SCS is not in the subset of SCS/channel BW combinations with specified performance requirements, the BS shall be tested on the nearest smaller channel BW (i.e., reference BW) in the set of SCS/channel BW, where tests are specified. The reference BW shall be placed in the middle of the original channel BW during the test. The performance metrics (e.g., 70% max throughput) shall be calculated according to the specified test FRC.
8.2.3.2	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.
8.2.3.3	Test purpose
The test shall verify the receiver’s ability to detect UCI under multipath fading propagation conditions for a given SNR.
8.2.3.4	Method of test
8.2.3.4.1	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).
8.2.3.4.2	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 8.2.3.4.2-1.
Table 8.2.3.4.2-1: Test parameters for testing multiplexing of UCI on PUSCH
	Parameter
	BS type 1-O
	BS type 2-O

	General
	Transform precoding
	Disabled

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

	
	Code block group based PUSCH transmission
	Disabled
	Disabled

	HARQ
	
	Disabled

	DMRS
	DMRS configuration type
	1

	
	Maximum number of OFDM symbols for front loaded DMRS
	1

	
	Number of additional DMRS symbols
	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, 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

	PTRS configuration
	Frequency density (KPT-RS)
	No PTRS
	2

	
	Time density (LPT-RS)
	No PTRS
	1

	UCI
	UL-SCH
	yes
	yes

	
	Payload (bits)
	7 (CSI only, part1=5, part2=2)
	7 (CSI only, part1=5, part2=2)

	
	uci-on-pusch-scaling
	f0p5
	f0p5

	
	

 and 
	13
	13



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex [TS 38.101-4, B.2].
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in subclause 8.2.3.5.1 and 8.2.3.5.2 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 8.2.3.4.2-2.
Table 8.2.3.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	30
	40
	[-74.2] - ΔOTAREFSENS dBm / 38.16MHz

	BS type 2-O
	120
	100
	TBD



8)	For reference channels applicable to the BS, measure the statistics of incorrectly decoded UCI.
Add a figure for pattern? Is pattern really needed? …
8.2.3.5	Test Requirement
8.2.3.5.1	Test requirement for BS type 1-O
The fraction of incorrectly decoded UCI, measured according to subclause 8.2.3.4.2, shall be less than 2% for the SNR levels specified in table [8.2.3.5.1-1] to table [8.2.3.5.1-2]. Only single layer spatial multiplexing FRCs are defined.
Editor’s note: Test Requirements are FFS. Will contain Number of Tx, Number of Rx, FRC (includes number of layers and MCS), propagation condition.

<<End of second change>>
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