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[bookmark: _Ref298777854]Introduction
In RAN4#74 meeting, the first round alignment for RMC for REFSENS was performed. Based on the collected results captured in [1], the following span was observed:
· PSDCH		: Span of 1.24dB
· PSSCH (10MHz)	: Span of 1.97dB
· PSSCH (5MHz)	: Span of 2.22dB
[bookmark: _GoBack]To have further alignment and avoid any misunderstanding for the simulation assumption, one WF paper is approved in [2]. In [2], seven test cases are proposed for further alignment, as shown in Table 1. In this paper, we provide our simulation results for these cases. 
[bookmark: _Ref416628767]Table 1: simulation case
	Case
	D2D channel
	Time offset
	Frequency offset
	Channel
	HARQ
Retransmissions
	Time/Frequency offset estimation and compensation

	1
	PSDCH
	0 us
	0 Hz
	AWGN
	0
	{No, Yes}

	2
	PSSCH (5MHz)
	0 us
	0 Hz
	AWGN
	0
	{No, Yes}

	3
	PSDCH
	0 us
	0 Hz
	EVA
	0
	{No, Yes}

	4
	PSSCH (5MHz)
	0 us
	0 Hz
	EVA
	0
	{No, Yes}

	5
	PSDCH
	+23 Ts
	Tx: 200Hz
	AWGN
	0
	{No, Yes}

	6
	PSSCH (5MHz)
	+23 Ts
	Tx: 200Hz
	AWGN
	0
	{No, Yes}

	7
	PSSCH (5MHz)
	0 us
	0 Hz
	AWGN
	3
	{No, Yes}



Simulation results
In [3], the simulation parameters are given for discovery and communication. These parameters are recapped in Appendix A. With the additional setup from Table 1, link level simulation results for Case 1~ Case 7 are provided. The target SNR at BLER=5% is tabulated in Table 2. 
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Figure 1: Link level simulation results for Case 1
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Figure 2: Link level simulation results for Case 2
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Figure 3: Link level simulation results for Case 3
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Figure 4: Link level simulation results for Case 4
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Figure 5: Link level simulation results for Case 5
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Figure 6: Link level simulation results for Case 6
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Figure 7: Link level simulation results for Case 7

[bookmark: _Ref416634948]Table 2: Target SNR when BLER=5% for each calibration case
	Case
	D2D channel
	Time offset
	Frequency offset
	Channel
	HARQ
Retransmissions
	SNR@5%BLER
(dB)

	1
	PSDCH
	0 us
	0 Hz
	AWGN
	0
	-0.5

	2
	PSSCH (5MHz)
	0 us
	0 Hz
	AWGN
	0
	-3.35

	3
	PSDCH
	0 us
	0 Hz
	EVA70
	0
	0

	4
	PSSCH (5MHz)
	0 us
	0 Hz
	EVA70
	0
	-2

	5
	PSDCH
	+23 Ts
	Tx: 200Hz
	AWGN
	0
	-0.5

	6
	PSSCH (5MHz)
	+23 Ts
	Tx: 200Hz
	AWGN
	0
	-3.3

	7
	PSSCH (5MHz)
	0 us
	0 Hz
	AWGN
	3
	-8.9


	
Conclusion
In this paper, we propose some link level results for RMC of REFSENS for calibration. We hope group can consider these results in the final SNR decision for the RMC of REFSENS. 
Appendix A: Simulation parameters
[bookmark: _Ref410597398]Table 1: D2D discovery reference measurement channel for receiver requirements (FDD)
	Parameter
	Unit
	Value

	Channel bandwidth	
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	 
	 
	 
	[2]
	[2]
	[2]
	[2]

	Subcarriers per resource block
	 
	 
	 
	12
	[12]
	[12]
	[12]

	Allocated subframes per Discovery period
	 
	 
	 
	[1]
	[1]
	[1]
	[1]

	Modulation
	 
	 
	 
	QPSK
	QPSK
	QPSK
	QPSK

	Transport Block Size
	 
	 
	 
	[224]
	[224]
	[224]
	[224]

	Transport block CRC	
	Bits
	 
	 
	[24]
	[24]
	[24]
	[24]

	Maximum number of HARQ transmissions
	 
	 
	 
	[1]
	[1]
	[1]
	[1]

	Binary Channel Bits
	Bits
	 
	 
	[576]
	[576]
	[576]
	[576]

	Max. Throughput averaged over 1 Discovery period
	kbps
	 
	 
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	UE Category
	 
	 
	 
	[≥ 1]
	[≥ 1]
	[≥ 1]
	[≥ 1]

	Note 1:	For PSDCH transmission, the last symbol shall be punctured as per TS 36.211.	
Editor’s Note: Throughput (in kbps) will depend on discovery period configuration. 
Editor’s Note: Further details for specifications will be required (e.g., discovery pool configuration, etc.). However, the above details are sufficient to simulate the RMCs.
Editor’s Note: TBS size may increase by 1 byte due to additional 4 bits in discovery message requested by SA3 [S3-142355].




[bookmark: _Ref410597342]Table 2: D2D communications reference measurement channel for receiver requirements (FDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	 
	 
	 
	[25]
	[50]
	 
	 

	Subcarriers per resource block
	 
	 
	 
	12
	12
	 
	 

	Packets per SA period
	 
	 
	 
	[TBD]
	[TBD]
	 
	 

	Modulation
	 
	 
	 
	[QPSK]
	[QPSK]
	 
	 

	Transport Block Size
	 
	 
	 
	[2216]
	[4392]
	 
	 

	Transport block CRC	
	Bits
	 
	 
	[24]
	[24]
	 
	 

	Maximum number of HARQ transmissions
	 
	 
	 
	[4]
	[4]
	 
	 

	Binary Channel Bits
	Bits
	 
	 
	[7200]
		[14400]
	 
	 

	Max. Throughput averaged over 1 SA period
	kbps
	 
	 
	[TBD]
	[TBD]
	 
	 

	UE Category
	 
	 
	 
	[≥ 1]
	[≥ 1]
	 
	 

	Note 1:	For PSSCH transmission, the last symbol shall be punctured as per TS 36.211.
 
Editor’s Note: Throughput (in kbps) will depend on discovery period configuration. 
Editor’s Note: Further details for specifications will be required (e.g., SA and data pool configuration, etc.). However, the above details are sufficient to simulate the RMCs.





[bookmark: _Ref406675580]Table 3: Main assumption for discovery and communication
	D2D Test/Simulation parameter
	Proposals

	
	Rx RF characteristics

	AGC settling time
(not used for demodulation)
	QPSK: 1 symbol

	Tx EVM
	10%

	UE RRC state
	Not required for simulation purpose. Will be needed when test procedure is defined, and is FFS

	Propagation channel
	Static
H = [ 1; 1]

	Doppler spectrum
	N/A

	Timing error 
(eNodeB DL and D2D Tx)
	[±12Ts]

	Frequency error
(eNodeB UL and D2D Tx)
	Option 1: ±10 Hz, 
Option 2: ±200Hz

	HARQ retransmissions
	Discovery: 0
Communications: 3

	Soft-combining
	No soft combining for Discovery 1
Communiction:
Option 1: No soft combining
Option 2: Use sof combining

	Performance metric
	SNR @ x% [BLER]/[Throughput]



Reference
[1]. [bookmark: _Ref416627724]R4-151062, Summary of demodulation simulation results of D2D RMC for REFSENS, Feb, 2015.
[2]. [bookmark: _Ref416627953]R4-151143, WF on D2D RMC performance evaluation for future meetings, Qualcomm, Feb. 2015. 
[3]. [bookmark: _Ref416634782]R4-148062, WF on simulation assumptions for D2D REFSENS demodulation, Intel, Dec. 2014.
	1/7	
image2.emf
-4 -3.5 -3 -2.5

10

-3

10

-2

10

-1

10

0

SNR [dB]

BLER

Case 2

 

 


image3.emf
-8 -6 -4 -2 0 2 4 6 8 10

10

-2

10

-1

10

0

SNR [dB]

BLER

Case 3 EVA70

 

 


image4.emf
-8 -6 -4 -2 0 2 4 6 8

10

-4

10

-3

10

-2

10

-1

10

0

SNR [dB]

BLER

Case 4 EVA70

 

 


image5.emf
-3 -2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2

10

-3

10

-2

10

-1

10

0

SNR [dB]

BLER

Case 5

 

 


image6.emf
-4 -3.5 -3 -2.5 -2 -1.5

10

-4

10

-3

10

-2

10

-1

10

0

SNR [dB]

BLER

Case 6

 

 


image7.emf
-9.5 -9.4 -9.3 -9.2 -9.1 -9 -8.9 -8.8 -8.7 -8.6 -8.5

10

-2

10

-1

10

0

SNR [dB]

BLER

Case 7

 

 


image1.emf
-3 -2.5 -2 -1.5 -1 -0.5 0 0.5 1

10

-3

10

-2

10

-1

10

0

SNR [dB]

BLER

 

 

Case 1


