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1   Background
During RAN4#86 Athens meeting, WF[1] about sTTI BS demodulation requirements was approved:
	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


The main open issue is the DMRS pattern:

· Option 1: 
· With DMRS sharing  RDD DD DD RD DD RDD
· Option 2: 
· With DMRS sharing: RDD DD|R RD DD|R RD RDD
In this contribution, we give our views about the DMRS pattern and our simulation results.

2   Discussion

As per RAN1 agreements, the sPUSCH pattern for subslot TTI is [3,2,2,2,2,3] and DMRS position pattern can be:
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	DMRS position pattern indicated by a UL grant scheduling sPUSCH in sTTI n
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Note: | denotes the boundary of sTTI n
We can know that the number of symbols available for data transmission within an sTTI for subslot-PUSCH can be 
· 1 or 2 for a sTTI with 2 symbols
· 1 or 2 for a sTTI with 3 symbols

There is very limited resource available for data transmission, due to this, RAN1 designed that up to 3 contiguous sTTIs within the same slot can use shared DMRS, this will greatly improves the spectrum utilization.
For DMRS pattern listed in Option 2, firstly it has higher DMRS overhead; Secondly one big issue is that it will greatly increase the latency which is contrast to the sTTI main design intention, because the previous subslot TTI demodulation needs to wait for the reference signal in the next subslot TTI.

2.1   Simulation results

As per the agreed simulation assumptions in WF[1] and DMRS sharing pattern “RDD DD DD RD DD RDD”, our simulation results are as following:

	Number of Tx antennas
	Number of Rx antennas
	Propagation conditions and correlation matrix
	Number of RB
	SNR@70% of max throughput

	1
	2R
	EPA 5Hz Low
	24
	9.3

	
	
	
	48
	9.31

	
	
	
	72
	9.3

	
	
	
	100
	9.3

	
	4R
	EPA 5Hz Low
	24
	6.32

	
	
	
	48
	6.31

	
	
	
	72
	6.31

	
	
	
	100
	6.31


Table 1: Simulation results for subslot-PUSCH with DMRS pattern”RDD DD DD RD DD RDD”
	Number of Tx antennas
	Number of Rx antennas
	Propagation conditions and correlation matrix
	Number of RB
	SNR@70% of max throughput

	1
	2R
	EPA 5Hz Low
	24
	9.3

	
	
	
	48
	9.3

	
	
	
	72
	9.3

	
	
	
	100
	9.3

	
	4R
	EPA 5Hz Low
	24
	6.32

	
	
	
	48
	6.32

	
	
	
	72
	6.31

	
	
	
	100
	6.31


Table 2: Simulation results for subslot-PUSCH with DMRS pattern”RDD DD|R RD DD|R RD RDD”

From the above simulation results, we can know that the similar results for both DMRS sharing pattern, but as we discussed above, DMRS sharing pattern “RDD DD DD RD DD RDD” has higher spectrum utilization and short latency, so we prefer to use DMRS sharing pattern “RDD DD DD RD DD RDD”.
Proposal 1: Use DMRS sharing pattern “RDD DD DD RD DD RDD” for subslot PUSCH performance requirements.

3   Proposals
In this contribution, we analyses the DMRS sharing pattern for subslot-PUSCH and give our preference, also share our related simulation results are:

Proposal1: Use DMRS sharing pattern “RDD DD DD RD DD RDD” for subslot PUSCH performance requirements.
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