Page 1

3GPP TSG RAN WG1 Meeting #84


R1-160433
St Julian’s, Malta, 15th - 19th February 2016

Source:
Intel Corporation

Title:
Remaining Details of Deployment Scenarios and Channel Models for V2X Evaluations
Agenda item:
7.3.3.1.1
Document for:
Discussion and Decision

1 Introduction

In this contribution, we provide our views on the remaining details of the V2X evaluation scenarios including deployments and channel modelling aspects. The main simulation assumptions for PC5 V2P and Uu/PC5-based V2I/I2V evaluations were discussed and agreed in RAN1 e-mail discussions held after RAN1#83 meeting.
In this contribution, we discuss remaining details of the PC5 V2P and Uu/PC5-based V2I evaluation scenarios. Our views on remaining details of the traffic model and performance metrics are provided in our companion contribution [1].
2 Deployment Scenarios
In this section, we discuss deployment related aspects of the V2X evaluation scenarios for PC5/Uu-based V2I/I2V and PC5 V2P deployments.

PC5/Uu-based V2I/I2V Deployment Scenario
According to the agreements made during RAN1 e-mail discussion, in case of Urban scenario the UE-type RSUs are deployed at the intersections. Although the Macro layer eNB deployment was not explicitly captured in the agreement for this particular case, we assume that Macro eNB deployment defined for Urban scenario should be considered in evaluations (i.e. Figure A.1.3-1: Wrap around model for Urban case). Given the reduced signal attenuation is observed at the Vehicle-to-RSU link, the deployment that takes into account propagation from multiple RSUs should be considered for more accurate assessment of interference environment. This can be also achieved by increasing the amount of road grids (modelled roads according to Figure A.1.2-1: Road configuration for Urban case) however it may lead to some misalignment eNB-type RSU and UE type RSU modeling assumptions. In order to align those, we propose to use the Urban deployment with 14 road grids and wrap around as it is shown at Figure A.1.3-1 of the TR 36.885 [2] even in V2I simulations without deployed Macro eNBs (i.e. UE-type RSU). The example of the UE-type and eNB-type RSUs deployment in Urban scenario is shown at Figure 1.
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Figure 1. a) V2V and V2I (RSU-UE) LOS Pathloss Comparison;
b) UE type RSU and eNodeB type RSU Deployment for V2I Evaluations
Proposal 1
· Use the same Urban deployment with 14 road grids for V2I/I2V evaluations of both UE-type and eNodeB-type RSU (i.e. according to Figure A.1.3-1 of the TR 36.885).
PC5 V2P Deployment Scenario
The initial V2P evaluation assumptions were defined during RAN1#83 meeting discussions [3]. The additional open issues of V2P evaluation methodology were resolved during the additional e-mail discussion. The following agreements related to PC5-based V2P evaluation deployment aspects and channel modeling were achieved:

· RAN1#83 Agreements

· Pedestrian UE dropping model

· Urban case only

· Pedestrian UE dropping using equally spaced along the sidewalk with a fixed inter-pedestrian X m dropped

· Total number of pedestrian UEs is 500

· Pedestrian UE is in the middle of the sidewalk

· FFS: X value

· Channel model between Pedestrian UE and Vehicle UE

· Reuse the vehicle-to-vehicle pathloss, fading, and shadowing models with the following modifications:

· Pedestrian UE speed is 3 km/h 

· Location update is not modeled for Pedestrian UE

· Antenna height and gain of Pedestrian UE are 1.5m, 0 dBi respectively

· Channel model between Pedestrian UE and eNode B is the same as agreed V2N channel model

· E-mail discussion agreements

· Inter-Pedestrian UE distance for V2P and P2V

· The inter-pedestrian UE distance (m) is calculated by ‘A/500’, where ‘A’ is the total length of sidewalk where the Pedestrian UEs are dropped under the assumption of ‘N’ road grids (i.e., ‘{(250m – 17m) + (433m – 17m)} X 2 X N’). For example, if the Pedestrian UEs are dropped in ‘14’ road grids, the inter-pedestrian UE distance (m) is ‘36.344’.

· Companies should explain how many road grids (i.e., ‘N”) are assumed in the evaluation.

In our view, several aspects of the agreed PC5 V2P deployment scenario should be further clarified. The first one relates to the Urban Manhattan grid layout used for V2P evaluations. Since the PC5-based V2P communication does not utilize the infrastructure nodes deployment, the V2V PC5 Urban deployment scenario with 9 road grids and simple wrap around should be reused for V2P evaluations. However, in case if the joint PC5 V2P and V2I evaluations (e.g. eNB type RSU) are assumed in future studies it may be more reasonable to use the unified deployment scenario for all evaluations as suggested in Proposal 1 of this document. Therefore, we propose to further discuss the Urban deployment model for V2P evaluations.
Proposal 2
· For joint PC5 V2P and V2I evaluations, we suggest to use common deployment scenario and follow Proposal 1.
· For V2P and V2V only evaluations, the PC5 V2V Urban deployment with 9 road grids and simplified wrap around modeling can be considered.
Another open question of the V2P evaluation scenario relates to the dropping of Pedestrian UEs (P-UE). According to current agreements, the inter-pedestrian UE distance is calculated using the whole deployment sidewalk length and total number of the deployed P-UEs (500 UEs). In this case, the separate building block holds the non-integer number of P-UEs (e.g. 500 UEs / 9 RoadGrids ≈ 55.55 UEs / RoadGrids) per each road grid. In this case, the actual total number of deployed P-UEs can be 495 (assuming 55 UEs road grid) that differs from the pre-configured value of 500 UEs. In addition, given that companies can model different number of road grids in their simulations it is better to specify the number of pedestrian UEs per road grid in order to ensure the same density and the same inter-pedestrian UE distance which is independent from the number of road grids modelled. In particular case, the 55 P-UEs per road grid can be used as a reference value.
Proposal 3
· For V2P evaluations, specify the number of pedestrian UEs per building block in order ensure equidistant deployment of pedestrian UE (e.g. 55 UEs per building block).
· Apply random distance shift to all pedestrian UEs per building block.
Uu-based V2V/V2P Evaluation Deployment
For Uu based V2V/V2P evaluation, the already defined V2I deployment scenario can be reused. For pedestrian deployment, the agreed deployments for V2P evaluation methodology with modifications provided in Proposal 2 and 3 should be used.
Proposal 4
· For Uu-based V2V/V2P evaluations, use PC5/Uu-based V2I/I2V deployment scenario.
· For deployment of pedestrian UEs, use V2P deployment methodology with modifications described in Proposal 2 and 3.
3 Mobility and Channel Modeling

Mobility and Channel Update Period
According to the V2V SI agreements captured in [2], the 100 ms vehicle location and channel update period was agreed considering the high relative speed of UEs being in communication range. For V2I/I2V evaluation scenarios, the relative speed between communication nodes (i.e. vehicle and RSU of any type) is reduced. However, given that some of the resource selection schemes may rely on sensing based collision avoidance techniques that may be sensitive to the relative change of positions, we propose to use the same location and channel update 100 ms period for V2I/I2V simulations.

For Uu-transport V2V/V2P evaluations, the same 100 ms period should be used in order to accurately track relative vehicle UE locations and calculate PRR statistics properly.

Proposal 5
· Use 100 ms location and channel update period for all V2X evaluations.
Channel Models

In V2I evaluations, the I2I link between two UE-type RSU nodes can also be involved into simulations especially if UE-type RSU nodes transmissions are mixed with vehicle transmissions in the same resources. In this case one RSU may produce interference to another RSU. However, the channel model for the communication link between UE-type RSUs was not defined. We propose to use V2V channel model with antenna heights configured to 5 m at the both ends in this case.

For Uu-based V2V/V2P evaluations the same channel models as used for Uu-based V2I evaluations can be used.
Proposal 6
· For I2I channel model between two UE-type RSUs, use V2V channel model with antenna heights equal to 5 m.
· For Uu-based V2V evaluations, reuse channel models defined for Uu-based V2I evaluations.
4 Conclusions

In this contribution, we provided our views on the remaining details of V2X evaluation scenarios deployment and channel modeling aspects. Based on the discussion, we have following proposals:

Proposal 1
· Use the same Urban deployment with 14 road grids for V2I/I2V evaluations of both UE-type and eNodeB-type RSU (i.e. according to Figure A.1.3-1 of the TR 36.885).
Proposal 2

· For joint PC5 V2P and V2I evaluations, we suggest to use common deployment scenario and follow Proposal 1.
· For V2P and V2V only evaluations, the PC5 V2V Urban deployment with 9 road grids and simplified wrap around modeling can be considered.
Proposal 3

· For V2P evaluations, specify the number of pedestrian UEs per building block in order ensure equidistant deployment of pedestrian UE (e.g. 55 UEs per building block).

· Apply random distance shift to all pedestrian UEs per building block.
Proposal 4

· For Uu-based V2V/V2P evaluations, use PC5/Uu-based V2I/I2V deployment scenario.

· For deployment of pedestrian UEs, use V2P deployment methodology with modifications described in Proposal 2 and 3.
Proposal 5

· Use 100 ms location and channel update period for all V2X evaluations.
Proposal 6

· For I2I channel model between two UE-type RSUs, use V2V channel model with antenna heights equal to 5 m.

· For Uu-based V2V evaluations, reuse channel models defined for Uu-based V2I evaluations.
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