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1. Introduction
A new study item on evaluation methodology of new V2X use cases for LTE and NR was approved in [1]. This paper provides our view on the channel model for evaluating new V2X use cases.

2. Discussion
During the email discussion [90-30], there were inputs from companies that the same channel modeling framework based on TR 38.901 is used for both below and above 6 GHz (i.e., extending the channel model developed for above 6 GHz to below 6 GHz). When following this logic, it needs to discuss how to align the pathloss of “UMi-Street Canyon [2]” for below 6 GHz with LTE Rel. 14/15 V2V channel model (i.e., WINNER+ B1 UMi for Manhattan Layout). We think that this alignment is needed especially to compare new solutions with LTE Rel. 14/15 V2V. According to the pathloss analysis in Fig.1, it is observed that the LOS pathloss of “UMi-Street Canyon” is slightly larger than “WINNER+ B1 UMi” while the NLOS pathloss of “UMi-Street Canyon” is much smaller than “WINNER+ B1 UMi”. It is assumed that (a) the carrier frequency is 5.9 GHz, (b) the actual antenna height of BS (hBS) is set to 1.5 meters for “UMi-Street Canyon” and (c) the values of d1 and d2 are the same for “WINNER+ B1 UMi”. In addition, since the channel model of [2] does not specify the NLOS pathloss model for the Manhattan Layout used for LTE Rel. 14/15 V2V evaluation, further discussion is also necessary on how to reflect the property of signal propagation in the Manhattan Layout.
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Fig. 1
In the paper [3], the extension of “ITU M.2135 UMi for Manhattan Layout” up to the 60 GHz was studied in terms of the pathloss model. We think that this paper sufficiently proves that under the Manhattan Layout, the NLOS pathloss model in “ITU M.2135 UMi” can be extended to calculate additional loss caused by “d2” (on top of LOS pathloss) for above 6 GHz. The detailed pathloss equation of [3] is provided in Appendix A, and the pathloss of [3] (at 5.9 GHz) is depicted in Fig 1. In summary, for Urban scenario, the pathloss model in [3] can be used at both below and above 6 GHz considering that it provides the NLOS pathloss model for the Manhattan Layout and the NLOS pathloss difference between the pathloss model in [3] and “WINNER+ B1 UMi” is smaller than that between the pathloss model in [3] and “UMi-Street Canyon [2]”.
Proposal 1: For Urban scenario, the pathloss model in [3] can be used at both below and above 6 GHz considering that it provides the NLOS pathloss model for the Manhattan Layout and the NLOS pathloss difference between the pathloss model in [3] and “WINNER+ B1 UMi” is smaller than that between the pathloss model in [3] and “UMi-Street Canyon [2].

Regarding “vehicle blockage modeling” at least for above 6 GHz, one of remaining issues is how to make a decision on whether the channel between a Tx/Rx pair is blocked by other vehicle(s). Based on the inputs from companies, the following options were listed in [4].

	· Option 3-6-1a: Deterministic mechanism, e.g., it is assumed that a Tx/Rx pair is blocked if other vehicle(s) is(are) located between the pair similarly to the blockage model B in [2].
· Option 3-6-1b: Stochastic mechanism, e.g., it is assumed that a Tx/Rx pair is blocked according to a probability similarly to the blockage model A in [2].
· Option 3-6-1c: ?





We prefer Option 3-6-1a since it makes a decision on the occurrence of vehicle blockage based on the exact UE distribution and this is in line with the Rel. 14 principle that UE location determines blockage by buildings. We think that this is also suitable to evaluate solutions such as UE-UE relaying whose performance may be affected by channel realizations of multiple links. As agreed in RAN1#92 meeting, if the channel between a Tx/Rx pair is turned out to be blocked, the effect of blockage can be reflected in the parameters in the channel 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). Once the number of blocking vehicles and distance between Tx and Rx are given, a representative statics (e.g., average, standard deviation) of additional loss can be derived using the blockage model B in [2]. Finally, for a given blockage number and Tx-Rx distance, the attenuation caused by blocker(s) can be formulated as a random variable with mean  and standard deviation .
To check the attenuation level caused by the vehicle blockage at low carrier frequency (i.e., 5.9 GHz), we performed the evaluation by using the blockage model B in [2]. It is assumed that (a) the vehicle is equipped with antenna on the roof and the height of vehicle is fixed as 1.5 meters, (b) with a given Tx-Rx distance, the vehicle blockage is placed at a random location between Tx and Rx, (c) the width of blockage is randomly generated between 1.7 and 4.8 meters (i.e., to reflect the difference in the blockage size when the vehicle is viewed from the front and from the side), and (d) from the top view of the blockage, the center point is also changed randomly within the blockage’s width. In Fig.2, it is observed that even when the number of blocking vehicles is one, the average attenuation (at 5.9 GHz) cannot be negligible especially at the short Tx-Rx distance. 
[image: ]  [image: ]
(a) Average of attenuation                                      (b) Standard deviation of attenuation
Fig. 2
Proposal 2: For the vehicle blockage, the following modeling is used.
· Deterministic mechanism for making a decision on whether the channel between a Tx/Rx pair is blocked by other vehicle(s), e.g., it is assumed that a Tx/Rx pair is blocked if other vehicle(s) is(are) located between the pair similarly to the blockage model B in [2].
· 

For a given blockage number and Tx-Rx distance, the attenuation caused by blocker(s) can be formulated as a random variable with mean  and standard deviation  that are derived using the blockage model B in [2].
Observation 1: For below 6 GHz (i.e., 5.9 GHz), it is observed that even when the number of blocking vehicles is one, the average attenuation is not negligible especially at the short Tx-Rx distance.

In RAN1#92 meeting, for reflecting the practical road situation, there was a proposal to introduce the dropping of vehicles with the heterogeneous antenna height and/or size. We think that adopting this modeling could bring some impacts on several aspects of channel model such as fading attributes (e.g., AoA/AoD, ZoA/ZoD), pathloss value, blockage loss value, since these parameters could be affected by the antenna height difference between Tx and Rx and/or the blocker size. In other words, the simulation complexity will be increased. In addition, there is no accurate measurement result for the heterogeneous vehicle dropping scenario. Further discussion is necessary on how to reflect the impact mentioned above in the channel model.
Observation 2: If the dropping of vehicles with the heterogeneous antenna height and/or size is introduced, further discussion is necessary on how to reflect the impact (e.g., in terms of fading attributes, pathloss value, blockage loss value) in the channel model considering the simulation complexity.







For modeling Doppler frequency considering moving scatters, the principle of following equation in [5] can be used. Here, ,  and  are the speed of transmitter, receiver and moving scatter respectively. Also,  and  are the direction-of-departure and direction-of-arrival relative to the direction of travel respectively.  is the wavelength of carrier frequency.


Proposal 3: For modeling Doppler frequency considering moving scatters, the principle of following equation in [5] can be used.



3. Conclusion
In this contribution, it was discussed on the channel model for evaluating new V2X use cases. The following proposals were made:
Proposal 1: For Urban scenario, the pathloss model in [3] can be used at both below and above 6 GHz considering that it provides the NLOS pathloss model for the Manhattan Layout and the NLOS pathloss difference between the pathloss model in [3] and “WINNER+ B1 UMi” is smaller than that between the pathloss model in [3] and “UMi-Street Canyon [2].
Proposal 2: For the vehicle blockage, the following modeling is used.
· Deterministic mechanism for making a decision on whether the channel between a Tx/Rx pair is blocked by other vehicle(s), e.g., it is assumed that a Tx/Rx pair is blocked if other vehicle(s) is(are) located between the pair similarly to the blockage model B in [2].
· 

For a given blockage number and Tx-Rx distance, the attenuation caused by blocker(s) can be formulated as a random variable with mean  and standard deviation  that are derived using the blockage model B in [2].
Observation 1: For below 6 GHz (i.e., 5.9 GHz), it is observed that even when the number of blocking vehicles is one, the average attenuation is not negligible especially at the short Tx-Rx distance.
Observation 2: If the dropping of vehicles with the heterogeneous antenna height and/or size is introduced, further discussion is necessary on how to reflect the impact (e.g., in terms of fading attributes, pathloss value, blockage loss value) in the channel model considering the simulation complexity.
Proposal 3: For modeling Doppler frequency considering moving scatters, the principle of following equation in [5] can be used.
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Appendix A. 
Table A-1: Detailed pathloss equation of [3]
	LOS/NLOS
	Pathloss [dB]

	LOS
	




 where 



	NLOS
	
 where 

 and



	

Note 1: , 


Note 2:  where 
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