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1. Introduction
In previous meeting, the requirements for D2D demodulation performance has been proposed and discussed. In [1, 2], the reference measurement channels (RMC) for D2D RF characteristics agreements have been made, including D2D discovery (PSDCH) and D2D communication (PSSCH). In [3], simulation assumptions for D2D REFSENS demodulation have been agreed.
In this contribution, we provided simulation results for D2D REFSENS demodulation.
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]
	[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
	
	
	
	[232]
	[232]
	[232]
	[232]

	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]


Other detailed simulation assumptions can be found in [3].
2.2 Simulation Results
Figure.1 and Figure.2 present the simulation results for D2D discovery RMC channel. 
From these results, the following observations can be obtained. Based on the observations, proposals are presented.
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Figure 1. Link level demodulation performance of D2D Discovery RMC for REFSENS (TBS = 232)
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Figure 2. Link level demodulation performance of D2D Discovery RMC for REFSENS with frequency error
Observation 1: it can be seen from Figure 1 and Figure 2 that channel bandwidth has a little bit impact on D2D discovery RMC channel demodulation performance. It is also observed frequency error has impact on D2D discovery RMC channel demodulation performance.
3. Discussion on D2D Communication
3.1 Simulation Parameters

Table.1 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 [3].
3.2 Simulation Results
The simulation results for D2D communication RMC channel are drawn in Figure 3-7. The performances with different HARQ are summarized in Figure 3. Figure 4 and Figure 5 plot the results for 5MHz bandwidth and 10MHz bandwidth respectively without soft-combining, and Figure 6 and Figure 7 plot the results with soft-combining.
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Figure 3: Link level demodulation performance of D2D Communications RMC for REFSENS (10MHz)
[image: image4.emf]-4 -3.5 -3 -2.5 -2 -1.5 -1 -0.5 0

10

-4

10

-3

10

-2

10

-1

10

0

Communication 4HARQ AWGN 2216bits 5MHz 25RBs

BLER

SNR [dB]

 

 

10  Hz

200 Hz


Figure 4: Performance of D2D Communications RMC for REFSENS with Frequency Error 
(5MHz, non soft-combining)
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Figure 5: Performance of D2D Communications RMC for REFSENS with Frequency Error 
(10MHz, non soft-combing)
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Figure 6: Performance of D2D Communications RMC for REFSENS with Frequency Error 
(5MHz, soft-combining)
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Figure 7: Performance of D2D Communications RMC for REFSENS with Frequency Error 
(10MHz, soft-combining)
Observation 2: it can be seen from Figure 4 to Figure 5 that frequency error does have big impact on D2D communication channel demodulation performance. Not much impact on D2D communication RMC channel demodulation performance of soft combining is observed.
4. Conclusions
In this contribution, we provided simulation results for demodulation performance of REFSENS for D2D discovery and D2D communication. Observations are made as below.
Observation 1: it can be seen from Figure 1 and Figure 2 that channel bandwidth has a little bit impact on D2D discovery RMC channel demodulation performance. It is also observed frequency error has impact on D2D discovery RMC channel demodulation performance.
Observation 2: it can be seen from Figure 4 to Figure 5 that frequency error does have big impact on D2D communication channel demodulation performance. Not much impact on D2D communication RMC channel demodulation performance of soft combining is observed.
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