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Introduction
For system level performance study, V2X channel is modeled in three states: LOS, NLOS, and NLOSv, large- and small-scale fading parameters are specified for each state accordingly [1].
Although TR 37.885 does not provide channel models for link level evaluation, it states that assumptions for system level simulation are used if available. Therefore, a straightforward approach to do V2X link level evaluation is to generate channel coefficient based on the fast fading parameters provided in Table 6.2.3-1 [1], following procedures defined in TR 38.901 [2]. After implementing the channels, however, we found that Urban NLOS channel shows severe delay spread characteristics, which makes it potentially problematic to be used for link level simulations. In this paper, we discuss options to address this issue.

NR V2X Fast Fading Models
We first present the issue observed in link level simulations using the fast fading models defined in [1], we then propose possible solutions to address the issue.
Delay Spread Issue of V2X Fast Fading Models
Following the procedures defined in Fig. 7.5-1 in [2] and with the parameters given in Table 6.2.3-1 of [1], we generated channel coefficients for link level simulation. The BLER curves are shown in Fig. 1. In the simulations we assumed NR type 1 DMRS on two symbols, i.e., the front-loaded DMRS plus one additional DMRS. More simulation configurations can be found in the Appendix.
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Fig. 1. V2X link level performance using fast fading models [1]
We can see that in the urban NLOS case, the BLER curve has an error floor. Note that, we assume 6-RB resource allocation, QPSK modulation and 0.5 coding rate. Considering the quite low MCS, such error floor is potentially an issue.
After looking into the channel delay profile of urban NLOS, we observed that the urban NLOS channel has quite large RMS delay, compared to LOS/NLOSv channel. The CDFs of RMS delay of the three urban channel states are shown in Fig. 2. Note that, we assume normal CP configuration in the simulations; which means delay spread of a small portion of the generated channels almost reaches the CP length (4.7 ) in case of 30KHz SCS. 
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Fig. 2. Distribution of RMS delay spread of NR V2X Urban channels
Observation 1:  BLER curve error floor occurs in urban NLOS channel because of the severe delay spread (very small coherence bandwidth).
Proposals on V2X Link Level Channel Models
Considering the error floor issue, we propose the following options regarding channel models used for NR V2X link level evaluations.
· Option 1: reduce the standard deviation of delay spread for urban NLOS
In the current 37.885 version, the standard deviation of delay spread is 0.16 log10(1+ fc) + 0.28. For 6 GHz carrier frequency, for example, it is around 0.4152. We may reduce the number to a smaller value, so this fast fading model can also be used for link level evaluations. This option is straightforward and the consistency on channel models between link and system level evaluation can be maintained.
· Option 2: use CDL models for V2X link level evaluations
We may also consider using CDL models defined in [2] for V2X link level evaluations. These CDL models are flexibly defined, for example, different scaling factors can be used for different scenarios to scale the delay spread, angle spread, etc.
Considering the potential requirements to study and compare NR V2X link level performance, we have the following proposal.
Proposal 1: Discuss whether Option 1 (reducing std of delay spread) or Option 2 (using CDL models) is required to facilitate NR V2X link level evaluations.

Conclusions
In this paper, we discussed the issues using the fast fading models in [1] for NR V2X link level evaluation and have the following observation/proposal.
[bookmark: _GoBack]Observation 1:  BLER curve error floor occurs in urban NLOS channel because of the severe delay spread (very small coherence bandwidth).
Proposal 1: Discuss whether Option 1 (reducing std of delay spread) or Option 2 (using CDL models) is required to facilitate NR V2X link level evaluations.
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Appendix
The parameters used in link level simulations are shown in the following table.
Table A1. Link level simulation parameters
	Parameter
	Value/configuration

	Carrier frequency
	6 GHz

	Antenna and Tx mode
	Single port, 1 Tx 2 Rx

	UE speed
	15/15 km/h

	Channel code 	
	LDPC

	Modulation and code rate	
	QPSK, 0.5

	Subcarrier Spacing 	
	30 kHz

	CP length
	Normal (4.7 )

	DMRS pattern
	NR Type 1, Symbol {1, 9}

	Channel estimation
	DFT-MMSE
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