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Introduction
In this contribution, initial simulation results for sPUSCH are proposed. 
Simulation assumption for sPUSCH
In Table 1 and Table 2, Simulation assumptions are given according to [1] and [2]. 

[bookmark: _Ref510706220]Table 1: Simulation assumption
	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



[bookmark: _Toc472092067][bookmark: _Toc477793227][bookmark: _Toc477794298][bookmark: _Toc477794306][bookmark: _Toc477794314][bookmark: _Ref510706418]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



Simulation results
In section 3.1, simulation results for 2 Rx are given for different bandwidth. In section 3.2, simulation results for 4 Rx are given for different bandwidth. The target SNR without any impairment margin is tabulated in Table 3 and Table 4. 
[bookmark: _Ref510706434]Simulation results for 2 Rx
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Figure 1: Simulation results for 5MHz with 2 Rx
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Figure 2: Simulation results for 10MHz with 2 Rx
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Figure 3: Simulation results for 15MHz with 2 Rx
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[bookmark: _GoBack]Figure 4: Simulation results for 20MHz with 2 Rx

[bookmark: _Ref510706599]Table 3: Target SNR without any impairments margin (2RX)
	Bandwidth (MHz)
	Target SNR @ 70% throughput without any margin

	5
	8.8

	10
	8.8

	15
	8.8

	20
	8.9



[bookmark: _Ref510706465]Simulation results for 4 Rx
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Figure 5: Simulation results for 5MHz with 4 X
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Figure 6: Simulation results for 10MHz with 4 RX
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Figure 7: Simulation results for 15MHz with 4 RX
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Figure 8: Simulation results for 20MHz with 4 RX


[bookmark: _Ref510706601]Table 4: Target SNR without any impairments margin (4RX)
	Bandwidth (MHz)
	Target SNR (dB) @ 70% throughput without any margin

	5
	6.1

	10
	6.1

	15
	5.9

	20
	6.6



Discussion on the DMRS pattern for PUSCH
In last meeting, the only open issue is about the DMRS pattern. According to the agreements, we have two options on the table for the DMRS pattern for sPUSCH:
· Option 1: 
· With DMRS sharing RDD DD DD RD DD RDD
· Option 2: 
· With DMRS sharing: RDD DD|R RD DD|R RD RDD
For option 1, the DMRS overhead is smaller compared with option 2. However, option 2 is a good balance between overhead and performance. Further, since option 2 is the DMRS pattern used for SPS and SPS is quite useful for the sTTI usage scenarios. Thus, we slightly prefer option 2.
. 
Conclusion
In this contribution, initial simulation results are proposed for sPUSCH. We hope the group can consider these simulation results for the performance requirements discussion. 
Reference
[bookmark: _Ref510706290]R4-1803102, WF on BS demodulation for sTTI and PT, Ericsson, Huawei, Nokia
[bookmark: _Ref510706280]R4-1803171, Simulation assumption for sPUSCH, Ericsson


[bookmark: _In-sequence_SDU_delivery]
	7/7	
image3.emf
-10 -5 0 5 10 15 20

0

0.5

1

1.5

2

2.5

x 10

7

SNR

Throughput(bps)


image4.emf
-10 -5 0 5 10 15 20

0

0.5

1

1.5

2

2.5

3

x 10

7

SNR

Throughput(bps)


image5.emf
-10 -5 0 5 10 15 20

0

1

2

3

4

5

6

7

x 10

6

SNR

Throughput(bps)


image6.emf
-10 -5 0 5 10 15 20

0

2

4

6

8

10

12

14

x 10

6

SNR

Throughput(bps)


image7.emf
-10 -5 0 5 10 15 20

0

0.5

1

1.5

2

2.5

x 10

7

SNR

Throughput(bps)


image8.emf
-10 -5 0 5 10 15 20

0

0.5

1

1.5

2

2.5

3

x 10

7

SNR

Throughput(bps)


image1.emf
-10 -5 0 5 10 15 20

0

1

2

3

4

5

6

7

x 10

6

SNR

Throughput(bps)


image2.emf
-10 -5 0 5 10 15 20

0

2

4

6

8

10

12

14

x 10

6

SNR

Throughput(bps)


