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Introduction
[bookmark: _GoBack]According to traffic accident reports [1][2], it has been reported that pedestrians are 10 times more vulnerable and more likely to be life threatening than vehicle passengers and overall they account for 12% of accident casualties. Furthermore, from of all pedestrian involved crashes, accidents predominantly happened in urban areas with intersection, intersection-related locations and crosswalks are evidently more hazardous.
In this contribution, we give overview of some V2P operating and deployment scenarios that could be considered and evaluated during this study item.
Discussion
Three main/basic operating scenarios should be focused on for V2P/P2V communications:
· Pedestrian crossings with obscure sight
[image: ]
Figure 1: Pedestrian collision warning without line-of-sight [3].
As already described in TR22.885 [3] (use case 5.17) and shown again in Figure 1, a pedestrian / vulnerable road user is about to cross a road (e.g. using crosswalk at intersection) and a vehicle is about to pass through the crosswalk with their sights to each other being blocked by an object (e.g. building or truck), detecting each other’s presence and possibly sending warning messages to the pedestrian UE or driver taking preventive action in advance would help to resolve this risky situation.
· Vehicle reversing with limited / obscure sight
[image: ]
Figure 2: Vehicle reversing with limited / obscure sight.
One common situation pedestrians often find themselves in build-up residential areas and in public car parks is when a car is reversing out of a house driveway as shown in Figure 2 or car park lot, while a pedestrian is walking into car’s reverse path. Due to limited or obscure sight to the driver (e.g. from nearby fences, trees or adjacent parked cars), this type of accident can often happen if pedestrian is distracted by listening to music, looking at smart phone screen and etc. In these situations, sending warning signals and detecting each other’s presence would help to prevent tragic accidents.
· Vehicle turning at intersection
[image: ]
Figure 3: Vehicle turning at intersection.
Another common situation where pedestrians are in vulnerable position is when they are in the middle of road crossing or about to cross the road. For cars that are travelling straight, most likely drivers’ view to the crossing pedestrian(s) are not obscured. For vehicles that are turning or about to turn, on the other hand, driver’s sight for just one or two crossing pedestrians, slow pedestrians or a pedestrian about to crossing the road may not be so easily identified. To this end, frequent updates of pedestrian position and/or extra warnings of vehicle’s intended direction would allow alerts to be raised in advance to both the driver and pedestrian(s) to prevent crashes.
Observation: As traffic accidents involving pedestrians are mostly occurred at intersections, crossways and driveways, the identified 3 operation scenarios would be the most relevant to be considered for V2P and P2V communications. Namely, these are:
· Pedestrian crossings with obscure sight
· Vehicle reversing with limited / obscure sight
· Vehicle turning at intersection
In consideration of the above three primary operating scenarios for V2P, the following deployment aspects should be also taken into account in deriving efficient and low power consumption V2P operations.
· Only need to consider in-network coverage urban cases (out-of-coverage can be excluded)
· Pedestrian UEs may be in RRC_IDLE or CONNECTED mode
· 6GHz (dedicated carrier) and 2GHz (network carrier) operations are both applicable
Proposal 1: Deployment aspects that should be considered during the study are:
· Only in-network urban cases
· Pedestrian UEs in both RRC_IDLE and CONNECTED modes.
· 6GHz (dedicated carrier) and 2GHz (network carrier) operations
Furthermore, operating scenarios/locations where large number of pedestrians are gathered (e.g. outside sports stadiums/concert halls, festival events, or even on a busy shopping streets) and potentially generating significant amount of V2X traffic to/from pedestrians and vehicles in proximity should also be taken into account. There requires suitable mechanism(s) to be identified and studied for handling and/or reducing traffic congestion.
Lastly, possible enhancement(s) to reduce or optimize power consumption on a device carried by a pedestrian should also be identified. Since power source of vehicle UEs and RSUs are “plugged-in” or constantly provided, their operating power can be considered “unlimited”. On the contrary, for devices that are carried by pedestrians on the road, they are NOT “plugged-in” and may be used for multiple purposes at the same time (playing music, GPS navigation for map services, and chatting applications), their batteries should last as long as possible if V2P/P2V communications are also happening in the background.
Proposal 2: Suitable mechanism(s) should be identified and studied to handle/reduce V2P/P2V traffic congestion and to enhance power consumption on a device carried by a pedestrian.
Conclusion
In summary:
Observation: As traffic accidents involving pedestrians are mostly occurred at intersections, crossways and driveways, the identified 3 operation scenarios would be the most relevant to be considered for V2P and P2V communications. Namely, these are:
· Pedestrian crossings with obscure sight
· Vehicle reversing with limited / obscure sight
· Vehicle turning at intersection
Proposal 1: Deployment aspects that should be considered during the study are:
· Only in-network urban cases
· Pedestrian UEs in both RRC_IDLE and CONNECTED modes.
· 6GHz (dedicated carrier) and 2GHz (network carrier) operations
Proposal 2: Suitable mechanism(s) should be identified and studied to handle/reduce V2P/P2V traffic congestion and to enhance power consumption on a device carried by a pedestrian.
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