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Introduction
In this contribution we discuss DMRS pattern for SPUSCH and introduce simulation results using the parameters as agreed in [1].
Simulation assumptions
Simulation assumptions as agreed for SPUSCH in [1] are shown below.
[bookmark: _Ref510706220]Table 1: Simulation assumptions for SPUSCH
	Parameter
	Value

	Number of Tx antennas
	1

	Number of Rx antennas
	2, 4

	Propagation condition
	EPA5

	Cyclic prefix
	Normal

	Reference receiver
	MRC

	Channel bandwidth
	[5 MHz], 10 MHz, 15 MHz, 20 MHz

	TTI length
	Subslot TTI

	Number of OFDM-symbols
	Subslot TTI: 2 and 3

	Fraction of maximum throughput
	70 %

	Maximum number of HARQ transmissions
	4

	DMRS configuration 
	IFDMA is not configured

	DMRS sharing pattern
	Option 1:
· RDD DD DD RD DD RDD
Option 2:
· RDD DD|R RD DD|R RD RDD

	Number of HARQ processes
	16

	RV sequence
	0, 2, 3, 1, 0, 2, 3, 1

	Modulation
	16QAM



Additionally, the following FRCs were tentatively agreed in the last RAN4 meeting:
Table A.4-1 FRC parameters for performance requirements (16QAM 3/4)
	Reference channel
	Ax-1
	Ax-2
	Ax-3
	Ax-4

	Allocated resource blocks
	24
	48
	72
	100

	DFT-OFDM Symbols per subframe
	1
	2
	1
	2
	1
	2
	1
	2

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate
	3/4
	3/4
	
	3/4
	3/4

	Payload size (bits)
	872
	1736
	1736
	3496
	2536
	5160
	3624
	7224

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24
	24

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

	Number of code blocks - C
	1
	1
	1
	1
	1
	1
	1
	2

	Total number of bits per sub-frame
	1152
	2304
	2304
	4608
	3456
	6912
	4800
	9600

	Total symbols per sub-frame
	288
	576
	576
	1152
	864
	1728
	1200
	2400



The only parameter that is still open is the DMRS pattern. In our view, both proposed patterns are feasible and can be used in demodulation tests. In our simulations we have used Option 1, for which results are shown in section 3 below. In our view it is ok to use Option 1 in SPUSCH demodulation tests, as this option is simpler of the two proposed options.
Use Option 1 RDD DD DD RD DD RDD as the DMRS pattern for SPUSCH demodulation tests.
We have also used the FRCs from Table A.4-1 in our simulations, and think these FRCs are feasible for SPUSCH demodulation tests.
Simulation results
Simulation results for SPUSCH using the parameters from Table 1, DMRS pattern RDD DD DD RD DD RDD, and FRCs as in Table A.4-1 are shown below in Table 2.
Table 2: Initial simulation results for SPUSCH.
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix
	FRC
	Fraction of  maximum throughput
	SNR, dB


	1
	2
	Normal
	EPA 5Hz Low
	Ax-1
	70%
	10.65

	
	
	
	
	Ax-2
	70%
	10.61

	
	
	
	
	Ax-3
	70%
	10.74

	
	
	
	
	Ax-4
	70%
	10.96

	
	4
	Normal
	EPA 5Hz Low
	Ax-1
	70%
	6.96

	
	
	
	
	Ax-2
	70%
	6.84

	
	
	
	
	Ax-3
	70%
	6.8

	
	
	
	
	Ax-4
	70%
	7.03



Conclusion
In this contribution we have presented simulation results for SPUSCH. 
Considering simulation assumptions, we have made the following proposal:
1. Use Option 1 RDD DD DD RD DD RDD as the DMRS pattern for SPUSCH demodulation tests.
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