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Introduction
In RAN4#8bis, it is agreed [1] that further evaluate and align the demodulation results for PSCCH and PSSCH based on the updated RAN1 agreements is needed. The simulation assumption is subjected to change according to the updated RAN1 agreements.
In this paper, we present our discussion and simulation result based on the latest RAN1 agreement.
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We first present our view on several aspect of REFSENS simulation assumptions. Those include: including SA/Data multiplexing, SA/Data joint decoding, SA payload, SA power boosting, HARQ retransmissions, soft-combining, frequency offset and RMC.
SA/Data multiplexing
RAN1 has reached working assumptions for FDM. At the same time, RAN Plenary has agreed to not specify the case where PSSCH and PSCCH are TDMed for Transmission Mode 3 and 4. Thus, we propose to study only FDM.
Proposal 1: For SA/Data multiplexing only FDM of PSCCH and associated PSSCH be studied.
SA/Data joint decoding
Since SA decoding is a mandatory step for decoding data, one should always consider joint SA/Data decoding. The joint BLER is defined as
BLER = 1 - (1 – BLERSA) * (1 – BLERData) .
Proposal 2: Always consider joint SA/Data decoding. The BLER for joint decoding is defined as
BLER = 1 - (1 – BLERSA) * (1 – BLERData) .
SA power boosting
Currently, RAN1 agree on the following
· PSD offset to that of PSSCH is used to determine the transmission power of PSCCH.
· The PSD offset is fixed to X(FFS in [0, 3]) dB in specifications.
After email discussion it was agreed that a PSD boost of [3]dB will be used. When there is PSD boosting, the SNR for PSCCH is [3] dB higher than that of PSSCH. When calculating the joint BLER, this fact has to be taken into account by shifting the SA BLER curve up by [3] dB.
Proposal 3: If SA power is boosted by [3] dB, the SA BLER curve should be shifted up by [3] dB in the joint BLER calculation.
Currently, only 2 values of X are likely to be chosen, i.e. 0 and 3. We propose that RAN4 consider these two cases as the baseline to save time. The actual result to be chose will depend on the final outcome in RAN1.
Proposal 4: Consider X = 0 and X = 3 as the two baselines.
HARQ retransmissions and Soft-combining
To keep the study simple, we propose not to consider HARQ retransmission and soft-combining at this stage.
Proposal 5: No HARQ retransmission and no soft-combining are used for REFSENS simulations.
Frequency offset
As it is agreed 600 Hz that transmit frequency error is ± 0.1ppm and band 47 is at around 6GHz, we think that ±600Hz is an acceptable assumption.
Proposal 6: Assume ±600 Hz frequency offset.
FMC
We propose to use the FMC given in Table 1. The channel is AWGN.
[bookmark: _Ref457461021]Table 1 Fixed Reference measurement channel for V2V receiver requirements
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	
	48
	
	96

	Subcarriers per resource block
	
	
	
	
	12
	
	12

	Packets per SA period
	
	
	
	
	1
	
	1

	Modulation
	
	
	
	
	QPSK
	
	QPSK

	Target Coding Rate
	
	
	
	
	1/3
	
	1/3

	Transport Block Size
	
	
	
	
	3496
	
	6968

	Transport block CRC
	Bits
	
	
	
	24
	
	24

	Number of Code Blocks per Sub-Frame
	
	
	
	
	1
	
	2

	Maximum number of HARQ transmissions
	
	
	
	
	[1]
	
	[1]

	Binary Channel Bits per subframe
	Bits
	
	
	
	11520
	
	23040

	Max. Throughput averaged over 1 SA period of 100ms
	kbps
	
	
	
	34.96
	
	69.68

	UE Category
	
	
	
	
	≥ 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).



Simulation results
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Figure 1: Decode Results for 10MHz and 20 MHz.
In Figure 1, we present our result on the decoding performance under the simulation assumptions discusses in Section 2. We observe that the SA BLER curve shifted by 3 dB is identically 0. This means that for the case where SA is boosted by 3dB, we can ignore SA BLER in the joint SA/Data BLER. On the other hand, if there is no power boosting, SA BLER has noticeable effect on the joint SA/Data BLER.
Observation 1: We can only neglect SA BLER if there is 3dB power boosting for SA.
For 10 MHz, the 5% BLER point for joint SA/Data BLER is -3.18 if there is no SA power boosting, -3.19 if there is 3dB SA power boosting. For 20 MHz, the 5% BLER point for joint SA/Data BLER is -3.15 if there is no SA power boosting, -3.16 if there is 3dB SA power boosting. These SNR value can be used to define V2V REFSENS.
Proposal 7: If 3dB PSD boost is used for SA, 
· For 10MHz bandwidth: SNRV2V = -3.19,
· For 20MHz bandwidth: SNRV2V = -3.16.
If PSD boost is not used, 
· For 10MHz bandwidth: SNRV2V = -3.18,
· For 20MHz bandwidth: SNRV2V = -3.15.

Conclusions
In this contribution, we analyze the V2V REFSENS relevant issues and have following proposals:
Proposal 1: For SA/Data multiplexing only FDM of PSCCH and associated PSSCH be studied.
Proposal 2: Always consider joint SA/Data decoding. The BLER for joint decoding is defined as
BLER = 1 - (1 – BLERSA) * (1 – BLERData) .
Proposal 3: If SA power is boosted by [3] dB, the SA BLER curve should be shifted up by [3] dB in the joint BLER calculation.
Proposal 4: Consider X = 0 and X = 3 as the two baselines.
Proposal 5: No HARQ retransmission and no soft-combining are used for REFSENS simulations.
Proposal 6: Assume ±600 Hz frequency offset.
Observation 1: We can only neglect SA BLER if there is 3dB power boosting for SA.
Proposal 7: If 3dB PSD boost is used for SA, 
· For 10MHz bandwidth: SNRV2V = -3.19,
· For 20MHz bandwidth: SNRV2V = -3.16.
If PSD boost is not used, 
· For 10MHz bandwidth: SNRV2V = -3.18,
· For 20MHz bandwidth: SNRV2V = -3.15.
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