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1	Introduction.
During the last RAN4 meeting, the NR performance requirement enhancement for Rel-16 is discussed based on the objective of this WI as follows:
	- BS demodulation requirement
· To study the tests coverage of PUSCH requirements for 30% TP test point. Limited test cases will be introduced if existing test coverage is insufficient
· Additional BS demodulation requirement 
· For FR2 PUSCH 2T2R 16QAM, specify requirements for MCS lower than 16, considering the OTA testability limit, to replace the existing requirements for MCS 16


Some agreements are captured. In this contribution, the view on the remained issue of NR requirement enhancement for Rel-16 is provided. 
2	Discussion
2.1	Background
In the last meeting, based on the objective of WI for NR performance enhancement, RAN4 group have discussed whether to introduce PUSCH requirement tests at 30%TP, however, this is no consensus for that.
In LTE, for the PUSCH requirements, two test SNR points with 30% and 70% TP are applied for specified.  For 30% test point, the target of this test point is to verify the requirement of cell edge UE and ability of HARQ combination.  For example, the minimum requirements for PUSCH with 1.4MHz channel under 1Tx2Rx and 2Tx2Rx are indicated as follows:
Table1: minimum requirements with PUSCH 1T2R under 1.4MHz for LTE
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR
[dB]

	1
	2
	Normal
	EPA 5Hz Low
	A3-2
	30%
	-4.1

	
	
	
	
	
	70%
	0.1 

	
	
	
	
	A4-3
	70%
	10.6 

	
	
	
	
	A5-2
	70%
	17.7

	
	
	
	
	A17-1
	70%
	21.4

	
	
	
	
	A18-1
	70%
	[7.4]

	
	
	
	
	A19-1
	70%
	[18.1]

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-2.7

	
	
	
	
	
	70%
	1.8

	
	
	
	
	A4-1
	30%
	4.4

	
	
	
	
	
	70%
	11.3

	
	
	
	
	A5-1
	70%
	18.6

	
	
	
	EVA 70Hz Low
	A3-2
	30%
	-3.9

	
	
	
	
	
	70%
	0.7

	
	
	
	
	A4-3
	30%
	4.0

	
	
	
	
	
	70%
	11.9

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-2.4

	
	
	
	
	
	70%
	2.4

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-2.2

	
	
	
	
	
	70%
	2.9

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	4.8

	
	
	
	
	
	70%
	13.5




Table2: minimum requirements with PUSCH 1T2R under 1.4MHz for LTE
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix
(Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR
[dB]

	2
	2
	Normal
	EPA 5Hz Low 
	A3-2
	70%
	4.6

	
	
	
	
	A4-3
	70%
	17.70

	
	4
	Normal
	EPA 5Hz Low 
	A3-2
	70%
	-0.1

	
	
	
	
	A4-3
	70%
	11.9

	
	8
	Normal
	EPA 5Hz Low 
	A3-2
	70%
	-3.0

	
	
	
	
	A4-3
	70%
	7.5



As for other channel bandwidth and Rx antenna configuration, the requirements have the same test parameters.  Based on the FRC table, A3-1(A4-1/2), are related with 1 PRB allocation requirements for QPSK and 16QAM. A3-2 (A4-3) is related with 6PRB allocation requirements for 1.4MHz, while there is no requirement with 30% TP for 2Tx2Rx configuration. It is straight forward that only single layer will be scheduled for cell edge UE. Meanwhile, in order to guarantee the acceptable link budget performance, small number of RB sizes and lower MCS level will be considered. Meanwhile, based on the minimum requirement specified in the spec, there is about 3dB difference compared with target SNR for 30% TP and 70% TP.
Observation 1:  30%TP test point requirement is only specified for 1Tx requirements with small RB allocation and lower MCS level in order to guarantee cell edge UE with acceptable link budget performance.
2.1	Requirements of 30% TP
For Rel-15 NR, RAN4 group have a lot of discussion and specified most of essential requirement of NR features.
· Channel 
For UL channel, the following requirement are specified 
· PUSCH with CP-OFDM
· PUSCH with DFT-s-OFDM
· UCI on PUSCH
· PUCCH with single slot for format 0, 1,2, 3 and 4
· PUCCH with multi slot for format 1
· PRACH with format 0 for long sequence, and formats A1, A2, A3, B4, C0 and C4 for short sequence without restricted set.
· SCS&BW
For SCS and channel bandwidth combination, the following requirements are specified:
· 15kHz,  5MHz, 10MHz, 20MHz
· 30kHz,  10MHz, 20MHz, 40MHz, 100MHz
· 60KHz, 50MHz, 100MHz
· 120KHz,  50MHz, 100MHz, 200MHz
· Time resource allocation
For time resource allocation, the following requirements are specified:
· Type A and Type  B with slot based for FR1
· Type B with non-slot based for FR2
· RS configuration
For RS configuration, the following requirements are specified:
· 1+1 DMRS configuration with type 1 and single-symbol structure for FR1 and FR2
· 1 DMRS configuration with type 1 and single-symbol structure for FR2
· PTRS configuration for MCS 16 and MCS 20 for FR2
· Without PTRS configuration for MCS 2,16 and MCS 20 for FR2
· Antenna configuration
For Antenna configuration, the following requirements are specified:
· 1/2Tx, 2/4/8 Rx antenna configuration for FR1
· 1/2Tx , 2 Rx antenna configuration for FR2

Due to the tight time schedule, not all NR features are covered. Generally, these requirements can satisfy the early deployment request for operators
Considering the purpose of 30% TP requirement, it is not realistic to duplicate the existing test cases for 30% TP. If RAN4 group agrees to introduce 30% TP requirement, down selection of existing test cases for requirement should be considered.  Furthermore, how to down select the corresponding test cases for 30% TP requirements should be further discussed.
Observation 2:  Considering the test purpose of 30% TP requirement, it is not realistic to duplicate the existing test cases for 30%TP, if requirements of 30% TP are introduced, how to down select of the existing test cases for requirement should be considered.
Based on the latest spec, the minimum requirements for PUSCH with different DMRS configuration, time domain allocation scheme, antenna configuration, SCS&BW combination, as well as waveform for low MCS modulation scheme are summarized as follows tables:
Table3: minimum requirements with PUSCH 2Rx in FR1
	SCS BW
	MCS 
	Wave form
	DMRS configuration
	Resource allocation
	SNR
(dB)(70%)

	15KHz, 5MHz
	MCS2
	CP-OFDM
	1+1
	Type A
	[-2.2]

	15KHz, 10MHz
	MCS2
	CP-OFDM
	1+1
	Type A
	[-2.4]

	15KHz, 20MHz
	MCS2
	CP-OFDM
	1+1
	Type A
	[-2.0]

	30KHz, 10MHz
	MCS2
	CP-OFDM
	1+1
	Type A
	[-2.7]

	30KHz, 20MHz
	MCS2
	CP-OFDM
	1+1
	Type A
	[-3.0]

	30KHz, 40MHz
	MCS2
	CP-OFDM
	1+1
	Type A
	[-2.8]

	30KHz, 100MHz
	MCS2
	CP-OFDM
	1+1
	Type A
	[-2.9]

	15KHz, 5MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-2.6]

	15KHz, 10MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-2.6]

	15KHz, 20MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-2.4]

	30KHz, 10MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-2.8]

	30KHz, 20MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-3.0]

	30KHz, 40MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-2.8]

	30KHz, 100MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-2.8]

	15KHz, 5MHz
	MCS2
	DFT-s-OFDM
	1+1
	Type A
	[-2.7]

	30KHz, 10MHz
	MCS2
	DFT-s-OFDM
	1+1
	Type A
	[-2.8]

	15KHz, 5MHz
	MCS2
	DFT-s-OFDM
	1+1
	Type B
	[-2.6]

	30KHz, 10MHz
	MCS2
	DFT-s-OFDM
	1+1
	Type B
	[-3.0]



Table4: minimum requirements with PUSCH 4Rx in FR1
	SCS BW
	MCS 
	Wave form
	DMRS configuration
	Resource allocation
	SNR
(dB)(70%)

	15KHz, 5MHz
	MCS2
	CP-OFDM
	1+1
	Type A
	[-5.8]

	15KHz, 10MHz
	MCS2
	CP-OFDM
	1+1
	Type A
	[-5.9]

	15KHz, 20MHz
	MCS2
	CP-OFDM
	1+1
	Type A
	[-5.5]

	30KHz, 10MHz
	MCS2
	CP-OFDM
	1+1
	Type A
	[-6.0]

	30KHz, 20MHz
	MCS2
	CP-OFDM
	1+1
	Type A
	[-6.3]

	30KHz, 40MHz
	MCS2
	CP-OFDM
	1+1
	Type A
	[-6.1]

	30KHz, 100MHz
	MCS2
	CP-OFDM
	1+1
	Type A
	[-6.0]

	15KHz, 5MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-6.0]

	15KHz, 10MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-6.1]

	15KHz, 20MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-6.1]

	30KHz, 10MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-6.1]

	30KHz, 20MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-6.3]

	30KHz, 40MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-6.1]

	30KHz, 100MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-6.1]

	15KHz, 5MHz
	MCS2
	DFT-s-OFDM
	1+1
	Type A
	[-6.0]

	30KHz, 10MHz
	MCS2
	DFT-s-OFDM
	1+1
	Type A
	[-6.0]

	15KHz, 5MHz
	MCS2
	DFT-s-OFDM
	1+1
	Type B
	[-6.2]

	30KHz, 10MHz
	MCS2
	DFT-s-OFDM
	1+1
	Type B
	[-6.3]



Table5: minimum requirements with PUSCH 8Rx in FR1
	SCS BW
	MCS 
	Wave form
	DMRS configuration
	Resource allocation
	SNR
(dB)(70%)

	15KHz, 5MHz
	MCS2
	CP-OFDM
	1+1
	Type A
	[-8.6]

	15KHz, 10MHz
	MCS2
	CP-OFDM
	1+1
	Type A
	[-8.7]

	15KHz, 20MHz
	MCS2
	CP-OFDM
	1+1
	Type A
	[-8.5]

	30KHz, 10MHz
	MCS2
	CP-OFDM
	1+1
	Type A
	[-8.9]

	30KHz, 20MHz
	MCS2
	CP-OFDM
	1+1
	Type A
	[-9.1]

	30KHz, 40MHz
	MCS2
	CP-OFDM
	1+1
	Type A
	[-9.0]

	30KHz, 100MHz
	MCS2
	CP-OFDM
	1+1
	Type A
	[-9.0]

	15KHz, 5MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-9.0]

	15KHz, 10MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-9.4]

	15KHz, 20MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-8.8]

	30KHz, 10MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-9.1]

	30KHz, 20MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-9.3]

	30KHz, 40MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-9.1]

	30KHz, 100MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-9.1]

	15KHz, 5MHz
	MCS2
	DFT-s-OFDM
	1+1
	Type A
	[-8.8]

	30KHz, 10MHz
	MCS2
	DFT-s-OFDM
	1+1
	Type A
	[-8.7]

	15KHz, 5MHz
	MCS2
	DFT-s-OFDM
	1+1
	Type B
	[-9.0]

	30KHz, 10MHz
	MCS2
	DFT-s-OFDM
	1+1
	Type B
	[-9.1]



Table6: minimum requirements with PUSCH 2Rx in FR2
	SCS BW
	MCS 
	Wave form
	DMRS configuration
	Resource allocation
	SNR
(dB)(70%)

	60KHz, 50MHz
	MCS2
	CP-OFDM
	1
	Type B
	[-2.0]

	60KHz, 50MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-2.2]

	60KHz, 100MHz
	MCS2
	CP-OFDM
	1
	Type B
	[-2.1]

	60KHz, 100MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-2.4]

	120KHz, 50MHz
	MCS2
	CP-OFDM
	1
	Type B
	[-2.1]

	120KHz, 50MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-2.4]

	120KHz, 100MHz
	MCS2
	CP-OFDM
	1
	Type B
	[-2.4]

	120KHz, 100MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-2.5]

	120KHz, 200MHz
	MCS2
	CP-OFDM
	1
	Type B
	[-2.1]

	120KHz, 200MHz
	MCS2
	CP-OFDM
	1+1
	Type B
	[-2.4]

	60KHz, 50MHz
	MCS2
	DFT-s-OFDM
	1
	Type B
	[-1.8]

	60KHz, 50MHz
	MCS2
	DFT-s-OFDM
	1+1
	Type B
	[-1.9]

	120KHz, 50MHz
	MCS2
	DFT-s-OFDM
	1
	Type B
	[-1.8]

	120KHz, 50MHz
	MCS2
	DFT-s-OFDM
	1+1
	Type B
	[-1.9]



With checking the target SNR of 30% TP, the minimum requirement will be around -6dB for 2Rx antenna configuration, for 4Rx and 8 Rx antenna configurations, the requirement will be around -9dB and -12dB. Obviously, the target SNR for 4Rx and 8Rx is very low, it should be no coverage issue. Meanwhile, the testability of different antenna configuration was already defined, hence, we prefer to only specify 30% TP requirement of 2Rx if needed. 
In LTE, 30% TP requirement is specified with all the channel bandwidth, while for NR, several SCS and channel bandwidth combination are supported. Comparing with the requirement, the performance gap between different channel bandwidth is very small. Hence, in order to reduce the test effort, we prefer to only specify 30% TP requirement with one channel bandwidth for each SCS if needed.
For cell edge UE, it is straight forward that only one layer can be scheduled. Either CP-OFDM or DFT-s-OFDM can support one layer. We prefer to only specify 30% TP requirement with one waveform if needed.
Again, the performance gap between different time domain allocations is also very small. To reduce the test effort, we prefer to only specify 30% TP requirement with type A allocation scheme in FR1, and type B allocation scheme in FR2.
For different DMRS configuration, for FR1, we prefer to keep current 1+1 configuration as for the 30% TP requirement.  For FR2, both 1 and 1+1 DMRS configurations are specified for 70% TP requirement. In order to improve the channel estimation accuracy of cell edge UE, 1+1 configuration is preferred.
In summary, if 30% TP requirement is agreed, the requirement is only considered for 1 Tx requirements with small RB allocation and lower MCS level with limited test cases. The down selection of test cases is preferred as
Waveform: one of CP-OFDM and DFT-s-OFDM
Antenna configuration: 1x2
SCS&BW:  15KHz,  5MHz; 
30KHz,  10MHz;
60KHz,  50MHz
120KHz, 5 0MHz
DMRS configuration: 1+1 for both FR1 and FR2
Time domain allocation: Type A
MCS: MCS2
Proposal 1:  If 30% TP requirement is introduced, the 30% TP requirement is only considered for 1Tx requirements with small RB allocation and lower MCS level with limited test cases. The down selection test cases are preferred as 
Waveform: one of CP-OFDM and DFT-s-OFDM
Antenna configuration: 1x2
SCS&BW: 15KHz, 5MHz
                    30KHz, 10MHz
                    60KHz, 50MHz
                   120KHz, 50MHz
DMRS configuration: 1+1 for both FR1 and FR2
Time domain allocation: Type A
MCS: MCS2
2.2	Requirements for MCS12 with FR2 2T2R
In this subsection, considering the OTA test limitation, it is agreed to replace all the existing FR2 2T2R requirements with MCS 16 by MCS12 in TS 38.104 and TS 38.141-2, and reuse the previous agreed simulation assumption for FR2 2T2R cases with MCS16. As shown in table 7, the assumption is provided.
Table7: simulation assumption for FR2 2T2R with MCS 12
	Parameter
	value

	
	FR2

	Transform precoding
	Disabled

	Number of Tx
	2

	Number of Rx
	2

	Number of layers
	2

	Transmission scheme
	Identity matrix (TPMI index 0)

	DMRS type
	type 1

	Number of DMRS symbols
	1(0), 1+1(0,8)

	symbols length
	10

	Start symbol index
	0

	Time domain resource allocation type
	type B

	Frequency domain resource
	Full RB allocation of the applicable BW

	MCS index
	12

	Carrier frequency (GHz)
	30

	Propagation channel
	MCS 12 TDLA 30 ns, 300Hz

	SCS and BW
	60KHz (FR2): 50MHz, 100MHz; 120KHz: 50MHz, 100MHz, 200MHz

	Timing offset
	0

	Frequency offset
	0

	PTRS
	16 (Configured with KP_TRS =2, LP_TRS =1) and (Not configured)

	Code block group
	Disabled

	Frequency hopping
	Disabled

	Limited buffer rate matching
	Disabled

	Number of HARQ transmission
	4



As agreed in the previous meeting, the requirements of MCS2, MCS16 and MCS20 are specified for PUSCH. In order to cover two LDPC base graphs, MCS2 is based LDPC graph 2, MCS16 and MCS 20 are based LDPC graph 1. In order to alignment, the FRC tables with updated FR2 test cases are also provided as follows:
Proposal 2:  The FRC parameters for FR2 PUSCH performance requirements for MCS 12 are follows:
Table 8: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 2 transmission layer (16QAM, R=434/1024)
	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	434/1024
	434/1024
	434/1024
	434/1024
	434/1024

	Payload size (bits)
	24072
	48168
	11784
	24072
	48168

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	6
	2
	3
	6

	Code block size including CRC (bits) (Note 2)
	8056
	8056
	5928
	8056
	8056

	Total number of bits per slot
	42768
	85536
	20736
	42768
	85536

	Total symbols per slot
	7128
	14256
	3456
	7128
	14256

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table9: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layer (16QAM, R=434/1024)
	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	434/1024
	434/1024
	434/1024
	434/1024
	434/1024

	Payload size (bits)
	21504
	43032
	10504
	21504
	43032

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	6
	2
	3
	6

	Code block size including CRC (bits) (Note 2)
	7200
	7200
	5288
	7200
	7200

	Total number of bits per slot
	50688
	101376
	24576
	50688
	101376

	Total symbols per slot
	12672
	25344
	6144
	12672
	25344

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



3	Conclusion
In this contribution, our view on the NR performance enhancement is presented.
Observation 1:  30%TP test point requirement is only specified for 1Tx requirements with small RB allocation and lower MCS level in order to guarantee cell edge UE with acceptable link budget performance.
Observation 2:  Considering the test purpose of 30% TP requirement, it is not realistic to duplicate the existing test cases for 30%TP, if requirements of 30% TP are introduced, how to down select of the existing test cases for requirement should be considered.
Proposal 1:  If 30% TP requirement is introduced, the 30% TP requirement is only considered for 1Tx requirements with small RB allocation and lower MCS level with limited test cases. The down selection test cases are preferred as 
Waveform: one of CP-OFDM and DFT-s-OFDM
Antenna configuration: 1x2
SCS&BW: 15KHz, 5MHz
                    30KHz, 10MHz
                    60KHz, 50MHz
                   120KHz, 50MHz
DMRS configuration: 1+1 for both FR1 and FR2
Time domain allocation: Type A
MCS: MCS2
Proposal 2:  The FRC parameters for FR2 PUSCH performance requirements for MCS 12 are follows:
Table8: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 2 transmission layer (16QAM, R=434/1024)
	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	434/1024
	434/1024
	434/1024
	434/1024
	434/1024

	Payload size (bits)
	24072
	48168
	11784
	24072
	48168

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	6
	2
	3
	6

	Code block size including CRC (bits) (Note 2)
	8056
	8056
	5928
	8056
	8056

	Total number of bits per slot
	42768
	85536
	20736
	42768
	85536

	Total symbols per slot
	7128
	14256
	3456
	7128
	14256

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table9: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layer (16QAM, R=434/1024)
	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	434/1024
	434/1024
	434/1024
	434/1024
	434/1024

	Payload size (bits)
	21504
	43032
	10504
	21504
	43032

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	6
	2
	3
	6

	Code block size including CRC (bits) (Note 2)
	7200
	7200
	5288
	7200
	7200

	Total number of bits per slot
	50688
	101376
	24576
	50688
	101376

	Total symbols per slot
	12672
	25344
	6144
	12672
	25344

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



References
R4-1907241, WF on NR PUSCH demodulation requirements in Rel-15, Nokia
R4-1904718, WF on NR PUCCH demodulation requirements in Rel-15, Huawei

3GPP TSG


-


RAN 


WG4 


Meeting 


#9


2


b


is


    


 


R4


-


1


9


11381


 


Chongqing, China


, 


14


th


 


–


 


18


th


 


Oct,


 


2019


 


 


Agenda item:


 


8


.1


8.2


 


Source:


 


Samsung


 


Title:


 


View on BS performance requirements for NR performance 


enhancement


 


Document for:


 


Discussion


 


1


 


Introduction


.


 


During the last


 


RAN4 meeting, the NR performance requirement enhancement for Rel


-


16 is discussed based on the 


objective of this WI as follows:


 


-


 


BS demodulation requirement


 


-


 


To study the tests coverage of PUSCH requirements for 30% TP test point. Limited test 


cases


 


will be 


introduced


 


if existing test coverage is insufficient


 


-


 


Additional BS demodulation requirement 


 


-


 


For FR2 PUSCH 2T2R 16QAM, specify requirements for MCS lower than 16, considering the 


OTA 


testability


 


limit, to replace the existing requirements for MCS 


16


 


Some agreements are captured. In this contribution, 


the view on the remained issue of NR requirement enhancement 


for Rel


-


16 is provided. 


 


2


 


Discussion


 


2.


1


 


Background


 


In


 


the last meeting, based on the objective of WI for NR performance enhancement, RAN4 group have discussed 


whether to introduce P


USCH requirement tests at 30%TP, however, this is no 


consensus


 


for that.


 


In LTE, for the PUSCH requirements, two test SNR points


 


with 30% and 70% TP are applied for 


specified


.  For 30% 


test point, the target of this test point is to 


verify


 


the requirement of 


cell


 


edge UE and ability of HARQ combination.  


For example, 


the


 


minimum 


requirements for PUSCH w


ith 1.4MHz channel under 1Tx


2


Rx and 2Tx2Rx are 


indicated as follows:


 


Table1: 


minimum


 


requirements with PUSCH 1T2R under 1.4MHz for LTE
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