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1. Introduction
In previous meeting, as mentioned in R4-151143：

· In RAN4#74, simulation results for D2D RMC for REFSENS was provided by companies
· Results are summarized in R4-151062
· Large span was observed in the results
· PSDCH: Span of 1.24dB
· PSSCH (10MHz): Span of 1.97dB
· PSSCH (5MHz): Span of 2.22dB
· Companies are encouraged to further discuss the simulation assumptions and provide second round of results for the next meeting.
In this contribution, we provide new results for the agreed RMC for D2D REFSENS with the assumptions agreed in RAN4#73 and #74 in R4-148062 and R4-151093.

In section 4, we also give the results for alignment discussion based on 7 scenarios as listed in Proposal2 of R4-151143.
2. Discussion on D2D Discovery
2.1 Simulation Parameters
Table.1 summarizes the RMC to be used for REFSENS for D2D discovery.
Table.1 Parameters of RMC for D2D REFSENS
	Parameter
	Unit
	Value

	Channel bandwidth

	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	[2]
	
	
	

	Subcarriers per resource block
	
	
	
	12
	
	
	

	Allocated subframes per Discovery period
	
	
	
	[1]
	
	
	

	Modulation
	
	
	
	QPSK
	
	
	

	Transport Block Size
	
	
	
	[232]
	
	
	

	Transport block CRC

	Bits
	
	
	[24]
	
	
	

	Maximum number of HARQ transmissions
	
	
	
	[1]
	
	
	

	Binary Channel Bits
	Bits
	
	
	[576]
	
	
	

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

	UE Category
	
	
	
	[≥ 1]
	
	
	


Other detailed simulation assumptions can be found in [1].
2.2 Simulation Results
Figure.1 present the simulation results for D2D discovery RMC channel with frequency error. 
[image: image1.emf]-3 -2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2

10

-4

10

-3

10

-2

10

-1

10

0

Discovery 1HARQ AWGN 232bits 2PRB 

BLER

SNR [dB]

 

 

10 Hz

200 Hz


Figure 1. Link level demodulation performance of D2D Discovery RMC for REFSENS with frequency error
3. Discussion on D2D Communication
3.1 Simulation Parameters

Table.2 summarizes the RMC to be used for REFSENS for D2D communication. 
Table.2 Parameters of RMC for D2D Communication
	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]
	
	

	Frequency Error
	Hz
	[±10,±200]


Other detailed simulation assumptions can be found in [1].
3.2 Simulation Results
The simulation results for D2D communication RMC channel are drawn in Figure 2-3. Figure 2 and Figure 3 plot the results with different frequency errors and soft-combining or not respectively for 5MHz bandwidth and 10MHz bandwidth.
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Figure 2: Link level demodulation performance of D2D Communications RMC for REFSENS (5MHz)
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Figure 3: Performance of D2D Communications RMC for REFSENS (10MHz)
4. D2D Demod Alignment Results
4.1 simulation assumptions [2]
	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(5)
	0
	{No, Yes}

	4
	PSSCH (5MHz)
	0 us
	0 Hz
	EVA(5)
	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}


Note: For PSDCH (2RBs transmission BW), 5MHz channel BW will be used.

4.2 Simulation Results
Figure 4 shows the results of 7 cases without Time/Frequency offset estimation and compensation and Figure 5 with Time/Frequency offset estimation and compensation.
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Figure 4: results without Time/Frequency offset estimation and compensation
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Figure 5: results with Time/Frequency offset estimation and compensation 
5. Conclusions
In this contribution, we provided second round of results of demodulation performance of REFSENS for D2D discovery and D2D communication and initial simulations of 7 cases in R4-151143 for further alignment.
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