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1Introduction
A list of eV2X evaluation methodology issues such as evaluation scenarios, UE drop and mobility modeling, BS and RSU deployment, channel model, antenna model, traffic model and performance metric were presented in emails [89-28], [90-30], [90b-NR-02] and [90b-NR-18], an offline summary was concluded, and there are several issues that still need further discussions. In this contribution we still provide some proposals to the V2V blockage channel model and impact of moving scatters for above 6 GHz based on the email discussion summary.
2 Discussion
The blockage in V2V communication scenario can lead to not only additional loss in Large scale fading, but also transformation of the small scale fading parameters. Then they are analyzed separately next. 
2.1 Slow fading parameters
· Proposal: The following is used to reflect the effect of blockage in the parameters in the channel, if the channel between a Tx/Rx pair is turned out to be blocked. 
· By adding an additional loss to the pathloss equation that would be used if the Tx/Rx pair is not blocked by other vehicle(s).
· FFS details (e.g., how to determine value of additional loss, whether the additional loss is a function of the number and size of blocking vehicles)




[bookmark: OLE_LINK2]Before determining the additional loss, we should decide whether the link is in blocked state. Generally, geometry-based model and stochastic probability model can be used. Geometry-based model need to model the vehicles as a screen in the spatial space as is described in TR38.901. Each screen has the dimension by height () and width (), with the screen centrer at coordinate , then if the vehicle is located in a blocking region pre-defined according to the relative location, the link is called blocked state. However, the stochastic probability model does not care about the specific location of the vehicles but consider the overall distribution of the link states and model the distribution as a function of distance or other factors. The stochastic probability model is easy to use in the evaluation but need abundant data to get the field-calibrated model.

[bookmark: OLE_LINK4]It was agreed at RAN1#92 meeting that the impact to slow fading is reflected by adding an additional loss. So, a general way to account for the additional loss for a blocked link is to determine all the blockers, and then calculate each additional loss caused by each blocker, so that the overall additional loss is the sum of all the blockers. Besides, if N vehicles participate in communication, then N*(N-1) link need to calculate the loss and each link need to consider all the blockers which have a greater impact. This is an accurate method but will cause computation exhaustion. So, a stochastic probability model can be used to avoid this situation. Still an abundant of data is needed to model the overall additional loss which can be a function of distance, UE heights, frequency and so on. Nevertheless, this model will be easy to use in the later simulations.

Proposal 1:
· [bookmark: OLE_LINK3]Stochastic probability model which meet field-calibrated principle is preferred for NLOSv state determination.
· The stochastic model should consider at least the vehicle density, distance, and scenarios to determine the additional loss. 

2.2 Fast fading parameters
Issue #20) For above 6 GHz, is it agreeable that the fast fading parameters of “UMi-Street Canyon in TR 38.901” with some modification (e.g., setting statistics of AoD/ZoD to be the same for V2V link) can be a starting point?
· Proposal: For above 6 GHz, the fast fading parameters of “UMi-Street Canyon in TR 38.901” with some modification (e.g., setting statistics of AoD/ZoD to be the same for V2V link) is a starting point for sidelink in urban environment when the channel is LOS or blocked by a building. FFS for other cases (e.g., in highway environment, when channel is blocked by other vehicle(s)).

The communication scope is usually 5s*absolute speed, which is about 350m in freeway and smaller in urban. This is similar to the UMi scenario. So, the same fast fading model as urban environment can be used. When the channel link is blocked by other vehicles, the fast fading parameters may change because the cluster can disappear and some new clusters can appear. Based on this analysis, it may increase the fast fading parameters such as DS, ASA, ASD and SF relative to that of LOS case. For example, the increased fast fading parameter value may become random between the LOS state and NLOS state.
[bookmark: OLE_LINK7]
Proposal 2: 
· The fast fading parameters of “UMi-Street Canyon in TR 38.901” with some modification (e.g., setting statistics of AoD/ZoD to be the same for V2V link) can be used as the starting point for sidelink in the freeway environment when the channel is LOS or blocked by a building.
· [bookmark: OLE_LINK5]When the channel is blocked by other vehicles, the fast fading parameters may increase relative to that of the LOS case, respectively for the freeway and urban scenarios. The increased value is FFS.

2.3 Dual mobility and moving scatters
Issue #25) It is agreeable that for above 6 GHz, “dual mobility” model in Rel-14 can be a starting point to model multiple Doppler effect due to moving Tx, moving Rx, and moving scatterers.
Proposal: For above 6GHz, “dual mobility” should be modelled. FFS details (e.g., how to handle impact of moving scatters). 
[bookmark: OLE_LINK8]
Dual mobility has been considered since Rel-14 V2V as:

                                     (2-1)
In V2V communication, the impact of moving scatters need to be considered. With the moving scatters, the influenced clusters changes, which causes a new distribution of clusters to be generated. Moreover, it may also cause additional spread of Doppler shift. So, dual mobility should consider the arrival angle changing along time to reflect the moving scatter influence. Therefore, the dual mobility model can be change as follows:

[bookmark: OLE_LINK6]                              (2-2)
Where,

 is referred to the increment based on the arrival angle and it is at least a function of time t and speed of scatter v.

[bookmark: OLE_LINK9]Proposal 3: Equation 2-2 is considered for eV2X dual mobility model.
3 Conclusion
This contribution focused on V2V blockage channel model analysis for above 6G. It also includes the following 
Proposal 1:
· Stochastic probability model which meet field-calibrated principle is preferred for NLOSv state determination.
· The stochastic model should consider at least the vehicle density, distance, and scenarios to determine the additional loss. 
Proposal 2:
· The fast fading parameters of “UMi-Street Canyon in TR 38.901” with some modification (e.g., setting statistics of AoD/ZoD to be the same for V2V link) can be used as the starting point for sidelink in the freeway environment when the channel is LOS or blocked by a building.
· When the channel is blocked by other vehicles, the fast fading parameters may increase relative to that of the LOS case, respectively for freeway and urban scenarios. The increased value is FFS.
Proposal 3: Equation 2-2 is considered for eV2X dual mobility model.
References 
[1] RP-171093, Study on evaluation methodology of new V2X use cases for LTE and NR, West Palm Beach, USA, June 5 – 8, 2017.
[2] [bookmark: _Ref492665742]R1-1715092, LG Electronics, Summary of email discussion [89-28] eV2X evaluation methodology, 3GPP TSG RAN WG1 Meeting #90, Prague, Czech Republic, 21st – 25th August 2017.
[3] R1-1717293, “Summary of email discussion [90-30] on eV2X evaluation methodology”
[4] R1-1721545, “Summary of email discussion [90b-NR-02] on eV2X evaluation methodology”
[5] M. Jacob, S. Priebe, T. Kurner, M. Peter, M. Wisotzki, R. Felbecker, and W. Keusgen, “Fundamental analyses of 60 ghz human blockage,” in Antennas and Propagation (EuCAP), 2013 7th European Conference on, April 2013, pp. 117–121
[6] M. Jacob, S. Priebe, A. Maltsev, A. Lomayev, V. Erceg, and T. Kurner, “A ray tracing based stochastic human blockage model for the ieee 802.11ad 60 ghz channel model,” in Antennas and Propagation (EUCAP), Proceedings of the 5th European Conference on, April 2011, pp. 3084–3088.
[7] D. Cassioli and N. Rendevski, “A statistical model for the shadowing induced by human bodies in the proximity of a mmwaves radio link,” in Communications Workshops (ICC), 2014 IEEE International Conference on, June 2014, pp. 14–19. 
[8] 3GPP TR 38.901: “Study on channel model for frequencies from 0.5 to 100 GHz”
[9] R1-161621, “Statistical modeling of human blockage_final”
oleObject2.bin

image3.wmf
(

)

k

k

k

z

y

x

,

,


oleObject3.bin

image4.wmf
(

)

(

)

,,

,

0

coscos

rxnmvrxtxnmvtx

nm

vv

fqjq

u

l

-+-

=


oleObject4.bin

image5.wmf
(

)

(

)

,,

,

0

coscos

rxnmvrxtxnmvtx

nm

vv

fqjq

u

l

+D-++D-

=


oleObject5.bin

image6.wmf
D


oleObject6.bin

image1.wmf
k

h


oleObject1.bin

image2.wmf
k

w


