[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting #86bis                 	R4-1804554
Melbourne, Australia, April 16th – 20th 2018

Source:	Nokia, Nokia Shanghai Bell 
Title:	Simulation results and remaining parameters for SPUSCH 
Agenda item:	6.20.6.1
Document for:	Discussion
1	Introduction
In the previous RAN4 meeting in Athens, first way forward for simulation test setup for sTTI BS demodulation was agreed in [1]. Simulation parameters were agreed for SPUSCH and SPUCCH demodulation tests. While most of the parameters were agreed, some parameters still remained open. In this contribution, we first discuss the remaining parameters, and then provide initial simulation results based on the agreed and proposed test setup for SPUSCH.
2	Discussion
2.1 Agreed simulation parameters
Simulation parameters as defined for SPUSCH in [1] are repeated below.
Table 1: General SPUSCH parameters.
	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

	Number of HARQ processes
	16

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

	Modulation
	16QAM



· DMRS pattern for subslot-based PUSCH:
· Option 1: 
· With DMRS sharing RDD DD DD RD DD RDD
· Option 2: 
· With DMRS sharing: RDD DD|R RD DD|R RD RDD
· UCI on PUSCH:
· Not define performance requirements for UCI on sPUSCH

2.2 Discussion on remaining parameters
The most significant parameter that was left open was DMRS pattern for SPUSCH. In [1], two options were listed:
· DMRS pattern for subslot-based PUSCH:
· Option 1: 
· With DMRS sharing RDD DD DD RD DD RDD
· Option 2: 
· With DMRS sharing: RDD DD|R RD DD|R RD RDD
While both options are realistic from implementation point of view, we think both of them can be used. In our simulation setup we have used Option 2, which we also propose to be used as the default DMRS pattern in sTTI demodulation tests.
Use DMRS pattern RDD DD|R RD DD|R RD RDD with DRMS sharing in SPUSCH demodulation tests.
In the last meeting there was one offline proposal about FRCs for SPUSCH. After checking, we think the proposed FRCs as shown in Table 2 are reasonable and we have also used these in our simulations.
Table 2: 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



Use FRCs as defined in Table 2 for SPUSCH demodulation tests.
3	Simulation results for SPUSCH
[bookmark: _GoBack]In Table 3, we introduce simulation results for SPUSCH without DMRS sharing. We have used RDD-only pattern in the simulations for the first results. Updated results with DMRS sharing are to be provided later. 
Table 3: Initial simulation results for SPUSCH without DMRS sharing.
	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%
	10.91

	
	
	
	
	Ax-2
	70%
	11

	
	
	
	
	Ax-3
	70%
	11.21

	
	
	
	
	Ax-4
	70%
	11.47

	
	4
	Normal
	EPA 5Hz Low
	Ax-1
	70%
	7.26

	
	
	
	
	Ax-2
	70%
	7.27

	
	
	
	
	Ax-3
	70%
	7.22

	
	
	
	
	Ax-4
	70%
	7.63



4	Conclusion
In this contribution, we have discussed sTTI SPUSCH demodulation test setup and given the first simulation results. We have made the following proposals and introduced first set of simulation results.
Use DMRS pattern RDD DD|R RD DD|R RD RDD with DRMS sharing in SPUSCH demodulation tests.
1. Use FRCs as defined in Table 2 for SPUSCH demodulation tests.
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