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Introduction
In RAN1 #92bis meeting [1], the following agreements about NR sidelink channel model are obtained:
	Agreements:
· [bookmark: _Hlk511852511]A link between two vehicles is considered blocked (i.e., in NLOSv)
· Option 1: if a line connecting the antennas of the two vehicles in the same street intersects any vehicle (including either of the two vehicles) in the 3-dimensional space.
· Option 2: with a probability
· Distribution is FFS. Note that vehicle width and height will not affect this option once the probability is defined.
· In NLOSv, a random variable is added to the pathloss equation.
· FFS the distribution of the random variable
· Vehicle blockage is applied to below 6 GHz.
Agreements:
· The link state (LOS, NLOS, or NLOSv) is updated for each link during the SLS runtime.
· FFS whether the state is updated by Option 1 or Option 2 w.r.t the link between two vehicles is considered blocked (i.e., in NLOSv)
· At each state, each link uses pathloss, shadowing, and fast fading parameters corresponding to the state.
· FFS how to model smooth transition between different states
· UE location is updated every [100] ms. 


According to the above agreements, in this contribution, we will further discuss the remaining details about the channel model.
Discussion
Vehicle blockage determination
According to the agreements, there are two options to determine whether the vehicle blockage issue happens:
· Option 1: if a line connecting the antennas of the two vehicles in the same street intersects any vehicle (including either of the two vehicles) in the 3-dimensional space.
· Option 2: with a probability
· Distribution is FFS. Note that vehicle width and height will not affect this option once the probability is defined.
In general, option 1 is more realistic manner to determine whether vehicle blockage happens, however, this option will require more complex calculation procedure and obviously increase the evaluation complexity and simulation time. In order to simplify the evaluation and improve the evaluation efficiency, we prefer option 2 to be used in vehicle blockage determination.  
For option 2, in order to be realistic as much as possible, the probability distribution of link states shall be studied further, and the probability distribution shall be different for different deployment scenario options [1]. As illustrated in [2], the probability distribution shall also be related with the distance between Tx and Rx pair. Since the NLOS by building is determined by deterministic manner as that in Rel-14 [3], therefore, the probability distribution for different link state is only for LOS and NLOSv state.
Proposal 1: Option 2(stochastic manner) is proposed to determine different link states.
Proposal 2: The probability distribution for different link state shall be different for different deployment scenario option, and the probability distribution shall be related with the distance between Tx and Rx pair. 
Link state transition
Since the link state transition is depended on the surrounding situation variations, in order to model smooth transition between different link states, a simplified method is proposed as shown in Figure 1. In this method, only the distance variation between two vehicles will be used to determine whether link state is changed. As illustrated in Figure 1, snapshot 0 is the time that the two vehicles determine their link state by the probability distribution, and the d0 is the antenna distance between two vehicles at snapshot 0. After that, in each upcoming snapshot, the link state transition can be determined by following conditions:

If ,
· The link state between the two vehicles is not changed.
· dthresh is a fixed distance for each simulation scenario, it is depended on the deployment scenario option. The exact values of dthresh could be FFS. 
Otherwise, 
· The link state shall be re-determined by the probability distribution of different link states according to the distance between Tx and Rx pair(dn).
· Update snapshot n to a new snapshot 0.



Figure 1:  Simplified link state transition method
  
Proposal 3: Link state transition can be determined by the distance variation between the Tx and Rx pair, and the transition condition is as following: 
· 
If , the link state between the two vehicles is not changed
· d0 is the antenna distance between two vehicles at snapshot 0, and snapshot 0 is the time that the two vehicles determine their link state by the probability distribution 
· dn is the antenna distance between two vehicles at snapshot n
· dthresh is a fixed distance for each simulation scenario, it is depended on the deployment scenario option. The exact values of dthresh could be FFS. 
· Otherwise, the link state shall be re-determined by the probability distribution of different link states according to the distance between Tx and Rx pair(dn), and snapshot n is updated to a new snapshot 0 .

Conclusion
In this contribution, we have following proposals:
Proposal 1: Option 2(stochastic manner) is proposed to determine different link states.
Proposal 2: The probability distribution for different link state shall be different for different deployment scenario option, and the probability distribution shall be related with the distance between Tx and Rx pair. 
Proposal 3: Link state transition can be determined by the distance variation between the Tx and Rx pair, and the transition condition is as following: 
· 
If , the link state between the two vehicles is not changed
· d0 is the antenna distance between two vehicles at snapshot 0, and snapshot 0 is the time that the two vehicles determine their link state by the probability distribution 
· dn is the antenna distance between two vehicles at snapshot n
· dthresh is a fixed distance for each simulation scenario, it is depended on the deployment scenario option. The exact values of dthresh could be FFS. 
· Otherwise, the link state shall be re-determined by the probability distribution of different link states according to the distance between Tx and Rx pair(dn), and snapshot n is updated to a new snapshot 0.
References
[1]. [bookmark: _Ref427008671][bookmark: _Ref427135890]3GPP TSG RAN WG1 Meeting RAN1 #92bis chairman notes,  April 2018.
[2]. R1-1805567, “Three state V2X sidelink channel model”, Huawei,and etc..
[3]. 3GPP TR 36.885 v14.0.0, “Study on LTE-based V2X services”, July 2016.
image2.emf
Snapshot 0 Snapshot 1 Snapshot 2 Snapshot n

d

0

d

1

d

2

d

n


oleObject2.bin
�


oleObject3.bin

oleObject4.bin

image1.wmf
thresh

n

d

d

d

£

-

0


oleObject1.bin

