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#########################   Start of change#1  ############################
[bookmark: _Toc74967733][bookmark: _Toc76545184]8.2.11	Performance requirements for CG-UCI multiplexed on interlaced PUSCH
[bookmark: _Toc74967734][bookmark: _Toc76545185]8.2.11.1	Definition and applicability
The performance requirement of CG-UCI multiplexed on interlaced PUSCH is determined by the parameter: block error probability (BLER) of CG-UCI. The performance is measured by the required SNR at block error probability of CG-UCI not exceeding 1 %.
The CG-UCI BLER is defined as the probability of incorrectly decoding the CG-UCI information when the CG-UCI information is sent.
In the test of UCI multiplexed on interlaced PUSCH, the UCI information only contains CG-UCI information, there is no HACK/ACK, CSI part 1 or CSI part 2 information transmitted.
The 18 bits CG-UCI information is further defined with the bitmap [c0 c1 c2 … c17] as follows: 
-	HARQ process number: [c0 c1 c2 c3] = [ 0 0 0 1]
-	RV sequence: [c4 c5] = [0 0]
-	NDI: [c6] = [1]
-	COT sharing information field: [c7 c8 … c17] = [0 0 0 0 0 0 0 0 0 0 0]
In the test, PUSCH data and CG-UCI are transmitted simultaneously.
Which specific test(s) is applicable to BS is based on the test applicability rule defined in clause 8.1.2
[bookmark: _Toc74967735][bookmark: _Toc76545186]8.2.11.2	Minimum Requirements
The minimum requirements are in TS 38.104 [2] clause 8.2.11.
[bookmark: _Toc74967736][bookmark: _Toc76545187]8.2.11.3	Test purpose
The test shall verify the receiver's ability to detect CG-UCI multiplexed on interlaced PUSCH under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc74967737][bookmark: _Toc76545188]8.2.11.4	Method of test
[bookmark: _Toc74967738][bookmark: _Toc76545189]8.2.11.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier: M; see clause 4.9.1.
[bookmark: _Toc74967739][bookmark: _Toc76545190]8.2.11.4.2	Procedure
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.
2)	Adjust the AWGN generator, according to combination of SCS and channel bandwidth defined in table 8.2.11.4.2-1.
Table 8.2.11.4.2-1: AWGN power level at the BS input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15
	20
	-80.2 dBm / 19.08MHz

	30 
	20
	-80.4 dBm / 18.36 MHz



3)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the specific test parameters are configured as below. The CG-UCI information bit payload per slot is equal to 18 bits.
Table: 8.2.11.4.2-2: Test parameters for testing CG-UCI multiplexed on interlaced PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

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

	HARQ
	Maximum number of HARQ transmissions
	1

	
	RV sequence
	0

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	Single-symbol DM-RS

	
	Additional DM-RS position
	pos1

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

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

	
	DM-RS port(s)
	{0}

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

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0

	
	Allocation length
	14

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

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	CG-UC
	Number of CG-UCI information bits
	18

	
	Scaling
	1

	
	betaOffsetCG-UCI-Index1
	8

	
	UCI pattern for frequency hopping
	Disabled



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjust the equipment so that required SNR specified in table 8.2.11.5-1 to 8.2.11.5-4 is achieved at the BS input during the CG-UCI multiplexed on interlaced PUSCH transmissions.
6)	The signal generators send a test pattern where CG-UCI can be multiplexed on interlaced PUSCH. The following statistics are kept: the number of incorrectly decoded CG-UCI information during UCI multiplexed on PUSCH transmission.
[bookmark: _Toc74967740][bookmark: _Toc76545191]8.2.11.5	Test Requirement
The fractional of incorrectly decoded CG-UCI according to clause 8.2.11.4.2 shall be less than 1 % for SNR listed in table 8.2.11.5-1 to table 8.2.11.5-4.
Table 8.2.11.5-1: Test requirements for CG-UCI multiplexed on interlace PUSCH, Type A, 20 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	CG-UCI bits

	Additional DM-RS position
	FRC
(Annex A)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	18
	pos1
	G-FR1-A5-15
	[5.23]



Table 8.2.11.5-2: Test requirements for CG-UCI multiplexed on interlaced PUSCH, Type A, 20 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	CG-UCI bits

	Additional DM-RS position
	FRC
(Annex A)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	18
	pos1
	G-FR1-A5-16
	[5.35]



Table 8.2.11.5-3: Test requirements for CG-UCI multiplexed on interlaced PUSCH, Type B, 20 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	CG-UCI bits

	Additional DM-RS position
	FRC
(Annex A)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	18
	pos1
	G-FR1-A5-15
	[5.24]



Table 8.2.11.5-4: Test requirements for CG-UCI multiplexed on interlaced PUSCH, Type B, 20 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	CG-UCI bits

	Additional DM-RS position
	FRC
(Annex A)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	18
	pos1
	G-FR1-A5-16
	[5.60]



#########################   End of change#1  ############################

#########################   Start of change#2   ############################
[bookmark: _Toc74967818][bookmark: _Toc76545269]8.3.7	Performance requirements for interlaced PUCCH format 0
[bookmark: _Toc74967819][bookmark: _Toc76545270]8.3.7.1	Definition and applicability
The performance requirement of single user interlaced 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.
The ACK missed detection requirement only applies to the PUCCH format 0 with 1 UCI bits. The UCI information only contrains ACK information
The 1bit UCI information is further defined with bitmap as [1].
Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.6.
[bookmark: _Toc74967820][bookmark: _Toc76545271]8.3.7.2	Minimum Requirement
The minimum requirements are in TS 38.104 [2] clause 8.3.8.
[bookmark: _Toc74967821][bookmark: _Toc76545272]8.3.7.3	Test purpose
The test shall verify the receiver's ability to detect ACK under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc74967822][bookmark: _Toc76545273]8.3.7.4	Method of test
[bookmark: _Toc74967823][bookmark: _Toc76545274]8.3.7.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested: single carrier M; see clause 4.9.1.
[bookmark: _Toc74967824][bookmark: _Toc76545275]8.3.7.4.2	Procedure
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.
2)	Adjust the AWGN generator, according to the channel bandwidth and sub-carrier spacing defined in table 8.3.7.4.2-1.
Table 8.3.7.4.2-1: AWGN power level at the BS input
	Subcarrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15
	20
	-77.2 dBm / 19.08 MHz

	30
	20
	-77.4 dBm / 18.36 MHz



3)	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 8.3.7.4.2-2:
Table 8.3.7.4.2-2: Test Parameters
	Parameter
	Test

	Number of UCI information bits
	1

	Number of symbols
	1

	Intra-slot frequency hopping
	N/A 

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	13

	Number of interlaces
	1

	Interlace index
	0Note1

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



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex B.
5)	Adjust the equipment so that the SNR specified in table 8.3.7.5-1 or table 8.3.7.5-2 is achieved at the BS input during the ACK transmissions.
6)	The signal generator sends a test pattern with the pattern outlined in figure 8.3.7.4.2-1. The following statistics are kept: the number of ACKs detected in the idle periods and the number of missed ACKs.


Figure 8.3.7.4.2-1: Test signal pattern for single user interlaced PUCCH format 0 demodulation tests

[bookmark: _Toc74967825][bookmark: _Toc76545276]8.3.7.5	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 8.3.7.5-1.
Table 8.3.7.5-1: Test requirements for interlaced PUCCH format 0 with 15 kHz SCS, 20MHz channel bandwidth
	Number of Tx antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex G)
	Number of
OFDM symbols
	SNR (dB)

	1
	2
	TDLA30-10 Low
	1
	[-2.2]



Table 8.3.7.5-2: Test requirements for interlaced PUCCH format 0 with 30 kHz SCS, 20MHz channel bandwidth
	Number of Tx antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex G)
	Number of
OFDM symbols
	SNR (dB)

	1
	2
	TDLA30-10 Low
	1
	[-1.4]



[bookmark: _Toc74967826][bookmark: _Toc76545277]8.3.8	Performance requirements for interlaced PUCCH format 1
[bookmark: _Toc74967827][bookmark: _Toc76545278]8.3.8.1	NACK to ACK detection
[bookmark: _Toc74967828][bookmark: _Toc76545279]8.3.8.1.1	Definition and applicability
The performance requirement of interlaced 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 a 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.
The NACK to ACK detection requirement only applies to the PUCCH format 1 with 2 UCI bits. The UCI information only contrains ACK/NACK information
The 2bits UCI information is further defined with bitmap as [0 1].
Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.6.
[bookmark: _Toc74967829][bookmark: _Toc76545280]8.3.8.1.2	Minimum Requirement
The minimum requirement is in TS 38.104 [2] clause 8.3.9.
[bookmark: _Toc74967830][bookmark: _Toc76545281]8.3.8.1.3	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: _Toc74967831][bookmark: _Toc76545282]8.3.8.1.4	Method of test
[bookmark: _Toc74967832][bookmark: _Toc76545283]8.3.8.1.4.1	Initial Conditions
Test environment: Normal; see annex B.2.
RF channels to be tested: for single carrier: M; see clause 4.9.1.
[bookmark: _Toc74967833][bookmark: _Toc76545284]8.3.8.1.4.2	Procedure
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.
2)	Adjust the AWGN generator, according to the combinations of SCS and channel bandwidth defined in table 8.3.8.1.4.2-1.
Table 8.3.8.1.4.2-1: AWGN power level at the BS input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15
	20
	-77.2 dBm / 19.08 MHz

	30
	20
	-77.4 dBm / 18.36 MHz



3)	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 8.3.8.1.4.2-2: Test parameters
	Parameter
	Test

	Number of information bits
	2

	Number of symbols
	14

	Intra-slot frequency hopping
	N/A

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Number of interlace
	1

	Interlace index
	0Note1

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



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjusting the equipment so that the SNR specified in table 8.3.8.1.5-1 and table 8.3.8.1.5-2 is achieved at the BS input during the transmissions.
6)	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: _Toc74967834][bookmark: _Toc76545285]8.3.8.1.5	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 8.3.8.1.5-1.
Table 8.3.8.1.5-1: Required SNR for interlaced PUCCH format 1 with 15 kHz SCS, 20MHz channel bandwidth
	Number of Tx antennas
	Number of RX antennas
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	[-13.2]



Table 8.3.8.1.5-2: Required SNR for interlaced PUCCH format 1 with 30 kHz SCS, 20MHz channel bandwidth
	Number of Tx antennas
	Number of RX antennas
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	[-12.7]



[bookmark: _Toc74967835][bookmark: _Toc76545286]8.3.8.2	ACK missed detection
[bookmark: _Toc74967836][bookmark: _Toc76545287]8.3.8.2.1	Definition and applicability
The performance requirement of interlaced 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.
The ACK missed detection requirement only applies to the PUCCH format 1 with 2 UCI bits. The UCI information only contrains ACK/NACK information.
The 2bits UCI information is further defined with bitmap as [0 1].
Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.6.
[bookmark: _Toc74967837][bookmark: _Toc76545288]8.3.8.2.2	Minimum Requirement
The minimum requirement is in TS 38.104 [2] clause 8.3.9.
[bookmark: _Toc74967838][bookmark: _Toc76545289]8.3.8.2.3	Test purpose
The test shall verify the receiver's ability to detect ACK bits under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc74967839][bookmark: _Toc76545290]8.3.8.2.4	Method of test
[bookmark: _Toc74967840][bookmark: _Toc76545291]8.3.8.2.4.1	Initial Conditions
Test environment: Normal; see annex B.2.
RF channels to be tested: for single carrier (SC): M; see clause 4.9.1.
[bookmark: _Toc74967841][bookmark: _Toc76545292]8.3.8.2.4.2	Procedure
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.
2)	Adjust the AWGN generator, according to the combinations of SCS and channel bandwidth defined in table 8.3.8.2.4.2-1.
Table 8.3.8.2.4.2-1: AWGN power level at the BS input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15
	20
	-77.2 dBm / 19.08 MHz

	30
	20
	-77.4 dBm / 18.36 MHz



3)	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 8.3.8.2.4.2-2: Test parameters
	Parameter
	Test

	Number of information bits
	2

	Number of symbols
	14

	Intra-slot frequency hopping
	N/A

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Number of interlace
	1

	Interlace index
	0Note1

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



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjusting the equipment so that the SNR specified in table 8.3.8.2.5-1 and table 8.3.8.2.5-2 is achieved at the BS input during the transmissions.
6) The signal generator sends random codewords from applicable codebook, in regular time periods. The following statistics are kept: the number of ACK bits falsely detected in the idle periods and the number of missed ACK bits. Each falsely detected ACK bit in the idle periods is accounted as one error for the statistics of false ACK detection, and each missed ACK bit is accounted as one error for the statistics of missed ACK detection. 
Note that the procedure described in this clause for ACK missed detection has the same condition as that described in clause 8.3.8.1.4.2 for NACK to ACK detection. Both statistics are measured in the same testing.
[bookmark: _Toc74967842][bookmark: _Toc76545293]8.3.8.2.5	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 8.3.8.2.5-1.
Table 8.3.8.2.5-1 Required SNR for interlaced PUCCH format 1 with 15 kHz SCS, 20MHz channel bandwidth
	Number of Tx antennas
	Number of RX antennas
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	[-13.8]



Table 8.3.8.2.5-2 Required SNR for interlaced PUCCH format 1 with 30 kHz SCS, 20MHz channel bandwidth
	Number of Tx antennas
	Number of RX antennas
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	[-13.5]



#########################   End of change#2  ############################
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