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[bookmark: _Ref298777854]Introduction
In [1], WF on simulation assumptions for D2D REFSENS demodulation was agreed. In this paper, we provide link level simulation results for the agreed channels. 
Simulation assumption and results
Communication results
For communication, the reference channel is given in Table 1 and the simulation assumption is given in Table 3. The physical layer parameters are given in Table 4. The link level simulation results for 5 MHz and 10 MHz is shown in Figure 1~Figure 4. For different bandwidth, both soft combining and non-soft combining are simulated. In Figure 1 and Figure 3, the performances for non-soft combining are given. In Figure 2and Figure 4, the performances for soft-combining are given. 
[image: ]
[bookmark: _Ref410597579]Figure 1: Throughput curve for communication when BW=5 MHz and no soft combining is assumed
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[bookmark: _Ref410597716]Figure 2: Throughput curve for communication when BW = 5MHz and soft combining is employed
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[bookmark: _Ref410597671]Figure 3: Throughput curve for communication when BW = 10 MHz and no soft combining is employed
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[bookmark: _Ref410597588]Figure 4: Throughput curve for communication when BW = 10 MHz and soft combining is employed
Based on the above figures, we have the following observations:
Observation 1:  Compared with non-soft combining, 5.5 dB gains are observed when soft combining is employed.   
Observation 2: Compared with the frequency offset = 10 Hz, there is only about 0.25 dB performance degradation when frequency offset is 200 Hz.  
Discovery results
For discovery, the reference channel is shown in Table 1. The main link level assumption is given in Table 3. The throughput curves are given in Figure 5~Figure 8 for the bandwidth 5 MHz, 10 MHz, 15 MHz, and 20 MHz, respectively. The observation is similar like communication results for the frequency offset setting. 
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[bookmark: _Ref410598261]Figure 5: Throughput for discovery when the bandwidth is 5 MHz 

[image: ]
Figure 6: Throughput for discovery when the bandwidth is 10 MHz
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Figure 7: Throughput for discovery when the bandwidth is 15 MHz
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[bookmark: _Ref410598267]Figure 8: Throughput for discovery when the bandwidth is 20 MHz
Conclusion
In this paper, link level results are provided for communication and discovery. We have the following observation:
Observation 1: For communication, compared with non-soft combining, 5.5 dB gains are observed when soft combining is employed.   
Observation 2: For both communication and discovery, Compared with the frequency offset = 10 Hz, there is only about 0.25 dB performance degradation when frequency offset is 200 Hz.  
[bookmark: _GoBack]We hope the group to take into account the provided results and the corresponding observations in the SNR definition for D2D REFSENS. 
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Appendix

[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]




[bookmark: _Ref410597511]Table 4: Physical layer parameters for communication
	
	Parameter
	Value

	scrambling
	CellID
	510

	
	RNTI
	SA ID

	
	Slotnumber
	· For mode 2, slot number for frequency hopping, scrambling (cinit) and DMRS base sequence for D2D data is contiguously re-indexed slot number within D2D resource pool
· D2D slot number is obtained from modulo-20 operation. 
· For mode 1, slot number for frequency hopping, scrambling (cinit) and DMRS base sequence of D2D data is contiguously re-indexed slot number in only uplink subframes between SA periods. 
· D2D slot number is obtained from modulo-20 operation.
· For TDD, frame number () of Type 2 frequency hopping for D2D Data is set to 0.

	
	Codeword index
	Fixed to 0

	DMRS base sequence
	Group hopping
	Enabled

	
	Sequence hopping
	Disabled

	
	Delta shift
	0

	
	Cell ID
	SA ID

	DMRS
	CS
	By SA ID bit 1,2,3

	
	OCC
	By SA ID bit 0

	Modulation
	Indicated by SA

	Allocated PRBs
	Indicated by SA

	Number of symbols per PRB
	For all UEs, 1-symbol gap is used in every D2D transmission subframe, Gap is created by puncturing

	Retransmissions of data
	4

	RV version used for the data transmission
	{0, 2, 3, 1}
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