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[bookmark: _Toc518743799]8.2.7	Requirements for PUSCH supporting coverage enhancement
For the parameters specified in Table 8.2.7-1 the throughput shall be equal to or larger than the fraction of maximum throughput stated in the tables8.2.7-2 to 8.2.7-11 at the given SNR.
Table 8.2.7-1 Test Parameters for PUSCH
	Parameter
	unit
	Mode A
	Mode B

	
	
	
	

	Maximum number of HARQ transmissions
	
	4
	2

	RV sequences
	
	0, 2, 3, 1, 0, 2, 3, 1
	FDD: 0, 0, 0, 0, 2, 2, 2, 2, 3, 3, 3, 3, 1, 1, 1, 1
TDD: 0, 0, 0, 0, 0, 2, 2, 2, 2, 2, 3, 3, 3, 3, 3, 1, 1, 1, 1,1

	Number of PUSCH repetitions
	
	8
	256

	Frequency hopping
	
	ON
	ON

	Frequency hopping interval
	subframes
	4: FDD
5: TDD
	4: FDD
5: TDD

	Note 1:	Guard period shall be created according to TS36.211, 5.2.5 [12]



Table 8.2.7-2 Minimum requirements for PUSCH, 3 MHz Channel Bandwidth for Mode A, 1Tx

	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Mode A
	EPA 5Hz Low
	A3-2
	70%
	-6.2

	1
	2
	Mode A
	ETU 200Hz Low
	A3-2
	70%
	[-7.1]



Table 8.2.7-3 Minimum requirements for PUSCH, 5 MHz Channel Bandwidth for Mode A, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Mode A
	EPA 5Hz Low
	A3-2
	70%
	-6.6

	1
	2
	Mode A
	ETU 200Hz Low
	A3-2
	70%
	[-7.1]



Table 8.2.7-4 Minimum requirements for PUSCH, 10 MHz Channel Bandwidth for Mode A, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Mode A
	EPA 5Hz Low
	A3-2
	70%
	-6.9

	1
	2
	Mode A
	ETU 200Hz Low
	A3-2
	70%
	[-7.1]



Table 8.2.7-5 Minimum requirements for PUSCH, 15 MHz Channel Bandwidth for Mode A, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Mode A
	EPA 5Hz Low
	A3-2
	70%
	-6.9

	1
	2
	Mode A
	ETU 200Hz Low
	A3-2
	70%
	[-7.1]



Table 8.2.7-6 Minimum requirements for PUSCH, 20 MHz Channel Bandwidth for Mode A, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Mode A
	EPA 5Hz Low
	A3-2
	70%
	-7.0

	1
	2
	Mode A
	ETU 200Hz Low
	A3-2
	70%
	[-7.1]



Table 8.2.7-7 Minimum requirements for PUSCH, 3 MHz Channel Bandwidth for Mode B, 1Tx
f
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Mode B
	ETU 1Hz Low
	A3-1
	70%
	-15.0



Table 8.2.7-8 Minimum requirements for PUSCH, 5 MHz Channel Bandwidth for Mode B, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Mode B
	ETU 1Hz Low
	A3-1
	70%
	-15.2



Table 8.2.7-9 Minimum requirements for PUSCH, 10 MHz Channel Bandwidth for Mode B, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Mode B
	ETU 1Hz Low
	A3-1
	70%
	-15.3



Table 8.2.7-10 Minimum requirements for PUSCH, 15 MHz Channel Bandwidth for Mode B, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Mode B
	ETU 1Hz Low
	A3-1
	70%
	-15.1



Table 8.2.7-11 Minimum requirements for PUSCH, 20 MHz Channel Bandwidth for Mode B, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Mode B
	ETU 1Hz Low
	A3-1
	70%
	-15.2





------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
8.2.10	Requirements for PUSCH supporting subPRB transmission
For the parameters specified in Table 8.2.10-1 the throughput shall be equal to or larger than the fraction of maximum throughput stated in the tables8.2.10-2 to 8.2.10-11 at the given SNR.
The requirements apply to the BS supporting the PUSCH with subPRB transmission.
Table 8.2.10-1 Test Parameters for PUSCH
	[bookmark: _Hlk525833303]Parameter
	unit
	Mode A
	Mode B

	Maximum number of HARQ transmissions
	
	4
	2

	RV sequences (Note 2)
	
	0, 2, 3, 1, 0, 2, 3, 1
	0, 2, 3, 1, 0, 2, 3, 1

	Number of PUSCH repetitions
	
	1
	16

	Frequency hopping
	
	ON
	ON

	Frequency hopping interval
	subframes
	4: FDD
5: TDD
	4: FDD
5: TDD

	Note 1:	Guard period shall be created according to TS36.211, 5.2.5 [12]
Note 2:	RV changes per repetition every (RU size x number of RUs) transmission subframes. 



Table 8.2.10-2 Minimum requirements for PUSCH, 3 MHz Channel Bandwidth for Mode A, 1Tx

	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Mode A
	EPA 5Hz Low
	A25-1
	70%
	[-0.3]



Table 8.2.10-3 Minimum requirements for PUSCH, 5 MHz Channel Bandwidth for Mode A, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Mode A
	EPA 5Hz Low
	A25-1
	70%
	[-0.5]



Table 8.2.10-4 Minimum requirements for PUSCH, 10 MHz Channel Bandwidth for Mode A, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Mode A
	EPA 5Hz Low
	A25-1
	70%
	[-0.5]



Table 8.2.10-5 Minimum requirements for PUSCH, 15 MHz Channel Bandwidth for Mode A, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Mode A
	EPA 5Hz Low
	A25-1
	70%
	[-0.7]



Table 8.2.10-6 Minimum requirements for PUSCH, 20 MHz Channel Bandwidth for Mode A, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Mode A
	EPA 5Hz Low
	A25-1
	70%
	[-0.7]



Table 8.2.10-7 Minimum requirements for PUSCH, 3 MHz Channel Bandwidth for Mode B, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Mode B
	EPA 5Hz Low
	A25-2
	70%
	[-9.9]



Table 8.2.10-8 Minimum requirements for PUSCH, 5 MHz Channel Bandwidth for Mode B, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Mode B
	EPA 5Hz Low
	A25-2
	70%
	[-10.2]



Table 8.2.10-9 Minimum requirements for PUSCH, 10 MHz Channel Bandwidth for Mode B, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Mode B
	EPA 5Hz Low
	A25-2
	70%
	[-10.3]



Table 8.2.10-10 Minimum requirements for PUSCH, 15 MHz Channel Bandwidth for Mode B, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Mode B
	EPA 5Hz Low
	A25-2
	70%
	[-10.2]



Table 8.2.10-11 Minimum requirements for PUSCH, 20 MHz Channel Bandwidth for Mode B, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Mode B
	EPA 5Hz Low
	A25-2
	70%
	[-10.3]



[bookmark: _GoBack]------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
[bookmark: _Toc510654320]A.25	Fixed Reference Channels for PUSCH with SubPRB transmission
Table A.25-1 FRC parameters for performance requirements (subPRB transmission)
	Reference channel
	A25-1
	A25-2

	Diversity
	No
	No

	Allocated resource blocks
	1
	1

	Number of subcarriers
	2 out of 3
	2 out of 3

	DFT-OFDM Symbols per subframe
	12
	12

	Modulation
	π/2 BPSK
	π/2 BPSK

	Code rate
	1/3
	1/3

	MCS index
	0
	0

	Payload size (bits)
	32
	88

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	0
	0

	Number of code blocks - C
	1
	1

	Total number of bits per resource unit
	96*2
	96*2

	Total symbols per resource unit
	96*2
	96*2

	Frequency offset
	0
	0

	Number of RUs
	1
	2

	Tx time (ms)
	8
	16



------------------------------------------------------------- End of change ------------------------------------------------------------



