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1 Introduction
In the last meeting, there were agreements on channel model and antenna model for NR V2X evaluation as followings. 
	Agreements:

· For below 6 GHz, the following parameters in TR 38.802 for “antenna model” are confirmed. 

Parameters

Urban grid for eV2X

Highway for eV2X

BS antenna height

Macro BS: 25m 

BS-type-RSU: 5m

Macro BS: 

35m for ISD 1732m

25m for ISD 500m

BS-type-RSU: 5m

BS antenna element gain + connector loss

Macro BS: 8dBi
BS-type-RSU: 8dBi 

Macro BS: 8dBi
BS-type-RSU: 8dBi

BS antenna configurations

Number of BS antenna elements across all panels:

· Macro BS: Up to 256 TX/RX antenna elements

· BS-type-RSU: Up to 8 TX/RX antenna elements

BS antenna element gain pattern:

· Macro BS: Follow the modelling of [7]

· BS-type RSU: Follow the modelling of micro BS in [7]

Number of BS antenna elements across all panels:

· Macro BS: Up to 256 TX/RX antenna elements

· BS-type-RSU: Up to 8 TX/RX antenna elements

BS antenna element gain pattern

· Macro BS: Follow the modelling of [7]

· BS-type RSU: Follow the modelling of micro BS in [7]

UE antenna height

Vehicle/pedestrian UE: FFS

UE-type-RSU: 5 m
Vehicle/pedestrian UE: FFS

UE-type-RSU: 5 m
UE antenna gain

Vehicle UE: FFS

Pedestrian UE: 0dBi 

UE-type RSU: 3dBi
Vehicle UE: FFS

Pedestrian UE: 0dBi 

UE-type RSU: 3dBi
Note #1: Macro-BS parameters may also be used for BS-type RSU

Note #2: The values for UE antenna may be revised after discussions on antenna placement, etc., if any.
Agreements:

· For both below and above 6 GHz, an option for “collocated antenna case” is supported. Note that this can be revised based on input from other organizations.

Agreements:

· At least for above 6 GHz, “vehicle blockage modeling” is introduced. 

Agreements:

· 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)).

Agreements:

· For above 6 GHz, “oxygen absorption” is modelled by introducing additional loss which is derived based on TR 38.901.

Agreements:

· 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)


This contribution discusses remaining issues for channel model and antenna model which had not been discussed in RAN1 meeting, respectively. 
2 
Discussions 
1.1 Channel model 
As for vehicle blockage model, it was agreed to add an additional loss to the pathloss equation for at least above 6 GHz if blockage event happens. One of remaining issues is to make a decision on whether the channel between a Tx/Rx pair is blocked by other vehicles. There are two options for determining blockage events. 
One is deterministic mechanism based on actual vehicle location. That is, if there are one or multiple vehicles between Tx vehicle and Rx vehicle, it might be decided that the Tx-Rx link is in blockage. This scheme seems to be more like what happens in realistic vehicle scenario, whereas it may incur larger simulation time and need more clarification.  Firstly, it needs to check the number of vehicles in between Tx vehicle and Rx vehicle. Additionally, it should take vehicle size or structure into account for determining blockage loss, which implies that a per-size/structure vehicle distribution model needs to be defined. So, this scheme may significantly complicate NR-V2X simulation. 
The other is stochastic mechanism based on blockage probability. It means that it can decide whether blockage happens or not according to a given probability. It can be easily implemented in simulation works without considering vehicle size or structure, which has to be considered in deterministic mechanism. On the other hands, it does not directly rely on the distribution/moving of vehicles in real scenario because blockage event entirely depends on probability model. 
By considering pros and cons for deterministic and stochastic mechanisms, stochastic mechanism should be baseline for NR V2X evaluation assumptions. This is because it helps to calibrate channels (i.e., geometry and coupling loss) or compare performance results submitted from different companies without any special consideration on distribution model and moving pattern of different structure(e.g., length and width of vehicle) vehicles. 
If the stochastic mechanism is used for blockage event, it is natural to consider that the value of blockage loss is determined by a probability model due to simplified simulation work. Therefore, it should be discussed on how value of blockage loss is applied into existing pathloss model with probability model. One of possible approaches is that it generates random number of blocking vehicles and then the blockage loss value can be calculated by multiplying the given random number of vehicles and the penetration loss value per vehicle together. 
Proposal 1: Support stochastic mechanism to determine blockage event and value for above 6 GHz.
Regarding necessity of additional NLOS state, there is no need for that, because adding an additional loss to the pathloss equation as agreed in last RAN1 meeting can sufficiently show the dynamic blocking behaviour. 
Proposal 2: No support of additional NLOS state.

Even though unified channel model for above and below 6 GHz can simplify simulation works, it still not sure whether or not the expected unified model can provide channel model for above 6 GHz. So, at first, table 1 should be considered for below 6 GHz as a baseline. Afterward, it is possible to add another new model or modified parameters in the table 1 for above 6 GHz. 

Table 1: Channel model
	Parameters
	Urban grid for eV2X
	Highway for eV2X

	Channel model
	Macro to/from vehicle/pedestrian UE : 3D UMa 

Between vehicle/pedestrian UE: V2X Channel model in [3]

RSU to/from vehicle/pedestrian UE : V2X Channel model in [3]
	Macro to/from vehicle/pedestrian UE: 

3D UMa for 500m ISD 

3D RMa for 1732m ISD (2D RMa may be used until 3D RMa is complete)

Between vehicle/pedestrian UE: V2X Channel model in [3]

RSU to/from vehicle/pedestrian UE : V2X Channel model in [3]


Proposal 3: Support table 1 as channel model for below 6GHz. 


For above 6GHz, large-scale channel parameters such as pathloss and shadowing can basically reuse values defined for UMi-Street Canyon in [1]. However, different values should be used for mobility model, indoor vehicle ratio and vehicle distribution parameters. Also, multiple Doppler effects due to moving Tx, moving Rx, and moving scatterers should be modeled as Rel.14 Doppler modeling if there are no significant issues. 
1.2 Antenna model 
It is still not sure about the distributed antennal model even though distributed antennal model provides well in realistic V2X scenarios. So, it is better to keep it as FFS until that detailed antenna model is stable and intuitive. 
As a baseline, single antenna height of 1.5m should be considered. Other antenna height assumption (a.k.a. heterogeneous antenna height model) may increase simulation time,  how much impact of simulation results are not clear, and therefore it should be considered later after single antenna model is applied in NR-V2X simulation. 
Proposal 4: Support single antenna height for below and above 6GHz. 
3 Conclusions
In this contribution, remaining issues for eV2X methodologies are discussed to evaluate potential techniques for NR V2X applications. Followings are summarized in this contribution.
Proposal 1: Support stochastic mechanism to determine blockage event and value for above 6 GHz.

Proposal 2: No support to have additional NLOS state.
Proposal 3: Support table 1 as channel model for below 6GHz. 
Proposal 4: Support single antenna height for below and above 6GHz. 
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