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1 Introduction
RAN1 has discussed how to define and assume evaluation methodologies for eV2X scenarios via email-discussions [1][2]. Followings are reached as consensus in channel model for NR V2X. 
	· Issue #20) It is agreeable that 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. [Note: FFS point was added considering the comments from LG and Huawei.]

· Option 3-6-2a: 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)

· Issue #21) For above 6 GHz, it is agreeable that the fast fading parameters of “UMi-Street Canyon [6]” with some modification (e.g., setting statistics of AoD/ZoD to be the same for V2V link) can be 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)).

· Issue #22) For above 6 GHz, RAN1 can agree to model “oxygen absorption” based on the model in [6].

· 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.


In addition to channel model, followings are stable consensus in antenna model for NR V2X. 

	· Issue #28) For below 6 GHz, the following parameters in [1] for “antenna model” can be confirmed. [Note: UE antenna configuration parameter is removed since consensus hasn’t been reached.]

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: 1.5m

UE-type-RSU: 5 m

Vehicle/pedestrian UE: 1.5m

UE-type-RSU: 5 m

UE antenna gain

Vehicle UE: 3dBi

Pedestrian UE: 0dBi 

UE-type RSU: 3dBi

Vehicle UE: 3dBi

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.

· Issue #29) For both below and above 6 GHz, RAN1 can agree to make an option for “collocated antenna case”. Note that this can be revised based on input from other organizations.


This contribution discusses remaining issues for channel model and antenna model, respectively. 
2 
Discussions 
1.1 Channel model 
1.1.1 Issue #19: Large-scale channel parameter
	Issue #19) For above 6 GHz, is it agreeable that the large-scale channel parameters (e.g., pathloss, shadowing, etc.) of “UMi-Street Canyon [6]” with modified antenna height can be a starting point


Regarding whether to use large-scale channel parameters of UMi-Street Canyon, it can be considered as a starting point by changing antenna height assumptions. Even though vehicle and pedestrian have different characteristics such as mobility and antenna placements, there might not be major difference on large-scale channel parameters. However, if afterward measurement results can be found to show some difference, it can be changed as others. From that point, it is considered that large-scale channel parameters is just a starting point. 
1.1.2 Issue #20: Vehicle blockage
	Considering the consensus in Issue #20 of [90-30], please provide your view on the following questions for modelling vehicle blockage, including further details of each option.

· Q 3-6-1: Which of the following option is used for making a decision on whether the channel between a Tx/Rx pair is blocked by other vehicle(s)?

· 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 [6].

· 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.

· Option 3-6-1c: ?


Regarding Q. 3-6-1, option 3-6-1a (blocking model B) might be preferred to model vehicle blockage due to blocking model B provides more realistic scenario rather than blocking model A as the number of blocking event can be affected by the density of vehicles given a certain area. So, if sum-capacity (or area capacity) is defined to show some performance parameters, option 3-6-1a is more proper than option 3-6-1b (blocking model A). However, performance results for some potential techniques can be changed according to how to assume location and direction of blockages. Accordingly, another simplified blocking model should be required by modifying blocking model B. If the simplified work is not easy rather than expected, it can consider option 3-6-2b (blocking model A) as an alternative because it is able to show general blocking characteristics with stochastic model.
1.1.3 Issue #23: Different antenna placement assumptions
	Issue #23) For above 6 GHz, is it necessary to consider the impact of different vehicle antenna placement assumptions? E.g. if both “collocated” and “distributed” antenna cases are considered, then the LOS/NLOS probability and blockage modeling of the channel model should be different for different antenna placement assumptions. If so, what is the detail of that LOS/NLOS probability and blockage modeling?


It might be severe impact on blocking problem for above 6 GHz. Beam-forming techniques can be used in eV2X for above 6GHz as NR supports it. Also, it is important to consider where to put antenna element in a vehicle among several options such as rooftop, side mirror, rear or front bumper and so on. If antenna elements will be placed in rooftop, it might be sufficient to use only collocated antenna cases. However, distributed antenna can be considered in other cases where e.g., antenna is placed in side mirror. In view of flexibility, it is better to consider collocated and distributed antenna cases. However, as a baseline, collocated model should be studied at first and then distributed antenna cases can be added to include a variety of vehicle scenarios.  
1.1.4 Issue #24: Additional NLOS state
	Issue #24) For above 6 GHz, considering typical source of LOS blockage for sidelink in highways and on same street in urban, is it necessary to introduce an additional NLOS state -- NLOS due to vehicles, in addition to the “classical” NLOS (i.e., NLOS due to static object such as buildings)?


There is no need to introduce an additional NLOS state. Instead, it is fully sufficient to consider option 3-6-2a in issue#20 for showing dynamic blocking behaviour. 
1.1.5 Issue #26: More environments
	Issue #26) For below and above 6 GHz, should more environments, beyond urban and highway, be introduced (e.g. rural and suburban)?


There is no need to consider additional environments. If sufficient and strong motivations are afterward given, additional environments would be considered. 
1.1.6 Issue #27: Channel model for below 6 GHz
	Issue #27) For below 6 GHz, can the following parameters in [1] for “channel model” be confirmed? Or is the new channel model introduced for above 6 GHz also used for below 6 GHz?
3-7) Several companies commented in Issue #27 of [90-30] that the following table in [1] can be used as an option for below 6 GHz, while some companies proposed to make some change based on the channel model which can cover above 6 GHz. Is it possible to agree that the following channel model is used as an option for below 6 GHz, if some condition is added, e.g., extending the channel model developed for above 6 GHz to below 6 GHz is supported as another option?

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]




Even though unified channel model for above and below 6 GHz can provide efficient simulation works, it still not sure whether or not the expected unified model can provide channel model for below 6 GHz. So, at first, the above table should be considered for below 6 GHz as a baseline. Afterward, it is possible to add another new model or modified parameters in the above table for above 6 GHz. One more thing to consider for above 6 GHz is that the above channel model does not include vehicle blocking model. Therefore, at least for above 6 GHz, proper blocking model should be considered with other channel models. 
1.2 Antenna model 
1.1.7 Issue #30: Distributed antenna case
	Issue #30) For both below and above 6 GHz, can RAN1 agree to make an option for “distributed antenna case”? If so, what is the detailed antenna model?


It still not sure on how to distributed antennal model even though distributed antennal model provides well in realistic V2X scenarios. So, it is better to keep as FFS until that detailed antenna model is stable and intuitive. 
1.1.8 Issue #31: UE antenna heights
	Issue #31) For both below and above 6 GHz, can RAN1 agree to make an option for lower or higher UE antenna heights in addition to rooftop antenna with 1.5 m height?


As a baseline, it considers single antenna height of 1.5m. Afterwards, more height values can be considered with distributed antenna case.  
3 Conclusions
In this contribution, remaining issues for eV2X methodologies are discussed to evaluate potential techniques for NR V2X applications. 
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