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[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
In Region 1, there are regulatory sensitivity requirements defined for different modulation order and target coding scheme.Table 1‑1 Sensitivity Requirements in [1]
The receiver sensitivity shall be less or equal to the values given in Table 9 for a packet error rate (PER) of 10-1 for 1 000 octet frames assuming stationary, non-fading channel conditions.
Table 9: Receiver sensitivity
Modulation
Coding rate
Minimum sensitivity for 10 MHz channel spacing (dBm)
BPSK
1/2
–85
BPSK
3/4
–84
QPSK
1/2
–82
QPSK
3/4
–80
16-QAM
1/2
–77
16-QAM
3/4
–73
64-QAM
2/3
–69
64-QAM
3/4
–68


[bookmark: _Ref124671424][bookmark: _Ref71620620][bookmark: _Ref124589665]To verify that these requirement can be met, simulation must be carried out to identify the demodulation SNR at the corresponding parameters. We propose in this paper the assumptions for these simulations.
Discussion
Modulation Order and Target Coding Rate 
The first observation is that the region 1 specific sensitivity requirements are defined for each of the combined modulation and target coding rate in Table 9. Some of the combinations are not supported by LTE-V2V. However, the conformance test in Clause 5 of [1] state that the requirement does not apply to the MCS that the device under test (DUT) does not support. Hence, it is sufficient to concentrate on the MCSs supported by LTE-V2V: QPSK-rate 1/2, QPSK-rate 3/4, 16QAM-rate 1/2, 16QAM-rate 3/4.
Proposal 1: Concentrate on the 4 MCSs supported by LTE-V2V: QPSK-rate 1/2, QPSK-rate 3/4, 16QAM-rate 1/2, 16QAM-rate 3/4.
Frame Size and Transport Block Size Definitions
The sensitivity requirement is defined for packet error rate of 10% with fixed packet size of 8000 bits, which is different from 3GPP approach where the packet size varies with the chosen MCS while keeping the RB allocation to the largest possible one. Note, however, the requirements is defined assuming that the DUT is a DSRC device where the transmission time can be varied according to the packet size and the notion of packet there is equivalent to a LTE PDU frame. Thus, in demodulation setting, the frame should be defined as a PDU frame in LTE-V2V and RLC segmentation/de-segmentation is used to 1) segment a frame into multiple TTIs if the Transport Block Size is smaller than frame size; and 2) padding 0 bits to the last TTI of the frame to match the Transport Block Size. If multiple TTIs are used for one PDU frame, the frame is correctly received if all the corresponding TTIs are successfully received. If the PDU frame size is smaller than 1 TTI TBS for maximum RB allocation, partial RB allocation will be used. 
The transport block size for each TTI is defined based on the target coding rate and the number of channel bits according to the algorithm described in Annex C. To this end, it is noted that the number of channel bits is defined with respect to the transmission time, which is allowed to vary in ETSI. Thus, in order to be consistent, we think that it is appropriate to not include the last symbol in the TTI in the calculation of number of channel bit. With these consideration in mind, we propose the following reference measurement channels: 
Proposal 2: The packet is defined as a PDU frame.
Proposal 3: TTI TBS is defined according to the MCS following 3GPP methodology, assuming maximum allowed RB allocation. If the PDU frame size is smaller than 1 TTI TBS for maximum RB allocation, partial RB allocation will be used.
Proposal 4: RLC segmentation/de-segmentation is used to handle PDU frame size/TTI TBS mismatch.
Proposal 5: When a PDU frame is split into 2 TTIs, the BLER is defined as the probability that at least 1 TTI is lost.
Number of Channel Bits
Another point of ambiguity is how to calculate the number of channel bits. Currently, for D2D and V2V, the channel bits is calculate based on the number of OFDM symbol in a TTI less the number of DMRS symbols. This take into account the last OFDM symbol, which is not used for transmission. On the other hand, it is noted that the number of channel bits is defined with respect to the transmission time, which is allowed to vary in ETSI. Thus, in order to be consistent, we think that it is appropriate to not include the last symbol in the TTI in the calculation of number of channel bit. 
Simulation Assumptions
The proposed FRCs are captured in Table 1, where the parameters are set according to the discussion in Section 2.
[bookmark: _Ref457461021]Table 1 Fixed Reference Channels for Region 1 specific V2V receiver requirements
	Parameter
	Unit
	Value

	Name
	
	FRC.1
	FRC.2
	FRC.3
	FRC.4

	Channel bandwidth
	MHz
	10
	10
	10
	10

	Allocated resource blocks
	
	48
	48
	27
	36

	Subcarriers per resource block
	
	12
	12
	12
	12

	TTIs per period
	
	2
	2
	1
	1

	PDU frame per period
	
	1
	1
	1
	1

	Modulation
	
	QPSK
	QPSK
	16QAM
	16QAM

	Target Coding Rate
	
	3/4
	1/2
	3/4
	1/2

	Transport Block Size
	
	7480
	4968
	8760
	8248

	Transport block CRC
	Bits
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame
	
	2
	1
	2
	2

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Binary Channel Bits per subframe
	Bits
	10368
	10368
	11664
	15552

	Max. Throughput averaged over 1 period of 100ms
	kbps
	80
	80
	80
	80

	UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 1

	Note 1: 	2RBs allocated to SA transmission and 4 symbols allocated to RS.
Note 2: 	Throughput (in kbps) will depend on SA period configuration.
Note 3:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).




Other simulation parameters are captured in table 2
Table 2 Simulation Parameters
	Parameter
	Value

	AGC settling time (not used for demodulation)
	QPSK: 1 symbol, 16QAM: 1 symbol

	Tx EVM
	QPSK: 10%, 16QAM: 7.5%

	UE RRC state
	Not required for simulation purpose

	Propagation channel
	Static; H = [1 ; 1]

	Doppler spectrum
	N/A

	Timing error
	Between Sync reference and V2V Tx: ±12Ts
Between Sync reference and V2V Rx: ±12Ts (for min req-s)

	Frequency error
	Between Sync reference and V2V Tx: +600 Hz
Between Sync reference and V2V Rx: -600 Hz (for min req-s)

	PSSCH
	[bookmark: _GoBack]No retransmissions

	PSCCH
	Same subframe PSCCH and PSSCH transmission
PSCCH error implies PSSCH error
48 bit SCI payload (32+16CRC)
3dB PSD offset between PSSCH and PSSCCH

	Performance metric
	PSSCH SNR @ 5 % BLER



Conclusion
In this paper, we provided simulation assumptions for evaluating PSSCH-RSRP measurement accuracy. Based on the simulation assumption, we encourage companies to provide simulation results in RAN4#82. 
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