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==============First change==============
8.2.16	Enhanced performance requirements for PUSCH with synchronous interference
8.2.16.1	Definition and applicability
The enhanced performance requirement of PUSCH with synchronous interference 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. 
Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.1.11.
8.2.16.2	Minimum Requirement
The minimum requirement is in TS 38.104 [2] clause 8.2.X.
8.2.16.3	Test Purpose
The test shall verify the receiver's ability to achieve throughput under multipath fading propagation conditions for a given SNR with enhanced performance requirements.
8.2.16.4	Method of test
8.2.16.4.1	Initial Conditions
Test environment:	Normal, see annex B.2.
RF channels to be tested for single carrier:	M; see clause 4.9.1.
RF channels to be tested for carrier aggregation: MBW Channel CA; see clause 4.9.1.
8.2.16.4.2	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, defined in table 8.2.16.4.2-1.
Table 8.2.16.4.2-1: AWGN power level at the BS input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15kHz
	5
	-86.5 dBm / 4.5MHz

	
	20
	-80.2 dBm / 19.08MHz

	30kHz
	10
	-83.6 dBm / 8.64MHz

	
	100
	-73.1 dBm / 98.28MHz

	NOTE:	The AWGN power level contains an AWGN offset of 16dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 16dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.



3)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the test parameters in table 8.2.16.4.2-2.
Table 8.2.16.4.2-2: Test parameters for testing PUSCH with enhanced performance requirement
	Parameter
	Value

	
	Tested signal
	Interfer 1 (Note 1)
	Interfer 2 (Note 1)

	Transform precoding
	Disabled

	DefaultExample TDD UL-DL pattern (Note 12)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	INR (Note3)
	Set 1
	N/A
	5.35 for 2Rx tests 7.28 for 4/8 RX tests
	N/A for 2Rx tests 
-2.52 for 4/8 RX tests

	
	Set 2
	
	9.82 for 2Rx tests 12.38 for 4/8 RX tests
	N/A for 2Rx tests 
-0.97 for 4/8 RX tests

	Cell ID 
	0
	1
	2

	Interference model
	N/A
	As specified in clause B.7.2
	As specified in clause B.7.2

	HARQ
	Maximum number of HARQ transmissions
	4
	N/A
	N/A

	
	RV sequence
	0, 2, 3, 1
	N/A
	N/A

	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
	NID0=1, nSCID =0
	NID0=2, 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

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	NOTE 1:	One explicit interferer, i.e., interferer 1, is modelled for tests with 2RX antennas. Two explicit interferers are modelled for tests with 4/8 RX antennas.The same requirements are applicable to FDD and TDD with different UL-DL pattern.
NOTE 2:   The same requirements are applicable to FDD and TDD with different UL-DL pattern.One explicit interferer, i.e., interferer 1, is modelled for tests with 2/4/8 RX antennas. Two explicit interferers are modelled for tests with 2/4/8 RX antennas.
NOTE 3:   The respective received energy of each interferer relative to noise is defined by its associated INR value as specified is defined in Annex B.7.1. INR set 1 and set 2 are derived respectively in homogeneous and heterogeneous network scenarios.
NOTE 4	All cells are time-synchronous.



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 8.2.16.5-1 to table 8.2.16.5-8 is achieved at the BS input.
6)	For each of the reference channels in table 8.2.16.5-1 to table 8.2.16.5-8 applicable for the base station, measure the throughput.
8.2.16.5	Test Requirement
The throughput measured according to clause 8.2.16.4.2 shall not be below the limits for the SNR levels specified in table 8.2.16.5-1 to table 8.2.16.5-8.
Table 8.2.16.5-1: Test requirements for PUSCH with 70% of maximum throughput, Type A, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	INR set
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	
	Tested signal 
	Interferer 
	
	
	
	
	

	1
	2
	Normal
	TDLC300-100 Low
	TDLC300-100 Low
	Set 1*
	70 %
	G-FR1-A4-8
	pos1
	14.8

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-8
	pos1
	15.3

	
	4
	
	TDLC300-100 Low
	
	Set 1*
	70 %
	G-FR1-A4-8
	pos1
	10.7

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-8
	pos1
	10.7

	
	8
	
	TDLC300-100 Low
	
	Set 1*
	70 %
	G-FR1-A4-8
	pos1
	7.5

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-8
	pos1
	6.7

	Note*: Not applicable for Local Area BS
Note 1: Antenna configuration applies for each of the tested signal and interferers.
Note 2: The propagation conditions for the tested signal and interferers are statistically independent



Table 8.2.16.5-2: Test requirements for PUSCH with 70% of maximum throughput, 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)
	INR set
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	
	Tested signal 
	Interferer 
	
	
	
	
	

	1
	2
	Normal
	TDLC300-100 Low
	TDLC300-100 Low
	Set 1*
	70 %
	G-FR1-A4-10
	pos1
	14.9

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-10
	pos1
	15.3

	
	4
	
	TDLC300-100 Low
	
	Set 1*
	70 %
	G-FR1-A4-10
	pos1
	11.0

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-10
	pos1
	11.7

	
	8
	
	TDLC300-100 Low
	
	Set 1*
	70 %
	G-FR1-A4-10
	pos1
	7.2

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-10
	pos1
	7.4

	Note*: Not applicable for Local Area BS
Note 1: Antenna configuration applies for each of the tested signal and interferers.
Note 2: The propagation conditions for the tested signal and interferers are statistically independent



Table 8.2.16.5-3: Test requirements for PUSCH with 70% of maximum throughput, Type A, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	INR set
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	
	Tested signal 
	Interferer 
	
	
	
	
	

	1
	2
	Normal
	TDLC300-100 Low
	TDLC300-100 Low
	Set 1*
	70 %
	G-FR1-A4-11
	pos1
	15.0

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-11
	pos1
	15.4

	
	4
	
	TDLC300-100 Low
	
	Set 1*
	70 %
	G-FR1-A4-11
	pos1
	11.0

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-11
	pos1
	11.0

	
	8
	
	TDLC300-100 Low
	
	Set 1*
	70 %
	G-FR1-A4-11
	pos1
	7.3

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-11
	pos1
	7.1

	Note*: Not applicable for Local Area BS
Note 1: Antenna configuration applies for each of the tested signal and interferers.
Note 2: The propagation conditions for the tested signal and interferers are statistically independent



Table 8.2.16.5-4: Test requirements for PUSCH with 70% of maximum throughput, Type A, 100 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	INR set
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	
	Tested signal 
	Interferer 
	
	
	
	
	

	1
	2
	Normal
	TDLC300-100 Low
	TDLC300-100 Low
	Set 1*
	70 %
	G-FR1-A4-14
	pos1
	15.1

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-14
	pos1
	15.3

	
	4
	
	TDLC300-100 Low
	
	Set 1*
	70 %
	G-FR1-A4-14
	pos1
	11.4

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-14
	pos1
	11.4

	
	8
	
	TDLC300-100 Low
	
	Set 1*
	70 %
	G-FR1-A4-14
	pos1
	7.3

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-14
	pos1
	7.1

	Note*: Not applicable for Local Area BS
Note 1: Antenna configuration applies for each of the tested signal and interferers.
Note 2: The propagation conditions for the tested signal and interferers are statistically independent



Table 8.2.16.5-5: Test requirements for PUSCH with 70% of maximum throughput, Type B, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	INR set
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	
	Tested signal 
	Interferer 
	
	
	
	
	

	1
	2
	Normal
	TDLC300-100 Low
	TDLC300-100 Low
	Set 1*
	70 %
	G-FR1-A4-8
	pos1
	14.6

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-8
	pos1
	15.2

	
	4
	
	TDLC300-100 Low
	
	Set 1*
	70 %
	G-FR1-A4-8
	pos1
	11.0

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-8
	pos1
	10.8

	
	8
	
	TDLC300-100 Low
	
	Set 1*
	70 %
	G-FR1-A4-8
	pos1
	7.1

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-8
	pos1
	6.7

	Note*: Not applicable for Local Area BS
Note 1: Antenna configuration applies for each of the tested signal and interferers.
Note 2: The propagation conditions for the tested signal and interferers are statistically independent



Table 8.2.16.5-6: Test requirements for PUSCH with 70% of maximum throughput, 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)
	INR set
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	
	Tested signal 
	Interferer 
	
	
	
	
	

	1
	2
	Normal
	TDLC300-100 Low
	TDLC300-100 Low
	Set 1*
	70 %
	G-FR1-A4-10
	pos1
	14.8

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-10
	pos1
	15.4

	
	4
	
	TDLC300-100 Low
	
	Set 1*
	70 %
	G-FR1-A4-10
	pos1
	11.3

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-10
	pos1
	11.5

	
	8
	
	TDLC300-100 Low
	
	Set 1*
	70 %
	G-FR1-A4-10
	pos1
	7.3

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-10
	pos1
	6.8

	Note*: Not applicable for Local Area BS
Note 1: Antenna configuration applies for each of the tested signal and interferers.
Note 2: The propagation conditions for the tested signal and interferers are statistically independent



Table 8.2.16.5-7: Test requirements for PUSCH with 70% of maximum throughput, Type B, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	INR set
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	
	Tested signal 
	Interferer 
	
	
	
	
	

	1
	2
	Normal
	TDLC300-100 Low
	TDLC300-100 Low
	Set 1*
	70 %
	G-FR1-A4-11
	pos1
	14.9

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-11
	pos1
	15.3

	
	4
	
	TDLC300-100 Low
	
	Set 1*
	70 %
	G-FR1-A4-11
	pos1
	11.4

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-11
	pos1
	11.1

	
	8
	
	TDLC300-100 Low
	
	Set 1*
	70 %
	G-FR1-A4-11
	pos1
	7.5

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-11
	pos1
	7.3

	Note*: Not applicable for Local Area BS
Note 1: Antenna configuration applies for each of the tested signal and interferers.
Note 2: The propagation conditions for the tested signal and interferers are statistically independent



Table 8.2.16.5-8: Test requirements for PUSCH with 70% of maximum throughput, Type B, 100 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	INR set
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	
	Tested signal 
	Interferer 
	
	
	
	
	

	1
	2
	Normal
	TDLC300-100 Low
	TDLC300-100 Low
	Set 1*
	70 %
	G-FR1-A4-11
	pos1
	15.1

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-11
	pos1
	15.0

	
	4
	
	TDLC300-100 Low
	
	Set 1*
	70 %
	G-FR1-A4-11
	pos1
	11.4

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-11
	pos1
	11.4

	
	8
	
	TDLC300-100 Low
	
	Set 1*
	70 %
	G-FR1-A4-11
	pos1
	7.5

	
	
	
	TDLA30-10 Low
	
	Set 2
	70 %
	G-FR1-A4-11
	pos1
	7.2

	Note*: Not applicable for Local Area BS
Note 1: Antenna configuration applies for each of the tested signal and interferers.
Note 2: The propagation conditions for the tested signal and interferers are statistically independent



==============End of change==============

