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1 Introduction
The V2P (vehicle-to-pedestrian) is commonly used to denote communications between vehicle and handheld UEs (pedestrians, cyclists, etc.), i.e., P-UE. The operations of handheld UEs (e.g. pedestrians) are subject to additional constraints (e.g., energy efficiency, UE complexity, etc.) when compared to vehicles. For this reason, we believe that it is necessary to differentiate several aspects related to communications involving handheld UEs.

In this contribution, we propose solutions for P2x and x2P taking the indications by RAN plenary in WID RP-161298:

3) To specify enhancements for support of V2P service:

a) Random resource selection for P-UEs potentially on the PC5 resource pool shared with V-UE transmissions, with additional study on sensing operation during a limited time for P-UEs [RAN1, RAN2]

b) Authorization for pedestrian UEs, if necessary [RAN3, RAN2 if needed] 

2 Discussion
The main motivations for a differentiated operation for pedestrian UE are energy efficiency and UE complexity. RAN1 has agreed that sensing will be the basis of V2X communications. How the sensing procedure works has been discussed in RAN1#84-bis and RAN1#85 [1], [2]. Regarding the duration of the sensing procedure it was agreed in RAN1#85 that
	Agreement:
· The values of a and b are fixed

· b > 0

· Confirm the working assumption “The values a and b are common for V2V UEs”

· a = 1000 + b

· All the decoded SA transmissions in TTI [n-a, n-b) are taken into account.

· A decoded SA which is associated with data transmissions in data resource(s) at any TTI [n-a, n-b) and transmitted earlier than TTI n-a is taken into account.


From the above agreement, we can deduce that the sensing procedure should take into consideration at least 1000 subframes before the subframe for actual of transmission, i.e. sensing should last at least 1 second.

Observation 1 As per RAN1 agreement, V2V communications are based on a sensing procedure which should last at least for a sensing window of 1 second.

When it comes to pedestrian UEs performing P2X, this sensing operation might be not desirable due to the requirement on energy efficiency and UE complexity. 
Observation 2 To limit UE battery consumption, it is beneficial to develop a new communication mode (i.e. mode-3) for P2X that is different from the agreed V2V sensing.

In V2X, so far according to RAN1 agreements, two transmission modes have been considered, i.e. network scheduling (mode-1), and autonomous resource selection based on sensing (mode-2). To solve the issue mentioned in Observation 2, one option could be that at least a new transmission mode, e.g. based on random resource selection is supported for P-UEs, which would remove the problem caused by the long sensing operation. 
This new V2x communication mode specific for pedestrian UEs, is similar to mode 2 resource allocation for sidelink communication. However, a drawback of pure random selection for P2X is that random selection may create additional interference to UEs who rely on network scheduling (mode-1) and UEs performing sensing. This would definitely affect the performances of sensing. Configuring a separate resource pool for P2X would not affect the V2V sensing procedure, and seems to be the simplest solution, but would come at the expense of spectrum fragmentation.
Therefore, we believe that studying alternative resource selection strategies might be beneficial. For example, the potential benefits of a solution with reduced sensing window can be explored. In this case, pedestrian UEs with reduced sensing window should be able to share the same pool (or at least overlapping resources in different pools) with V2V UEs doing the full sensing, without heavily degrading the performance of full sensing UEs.
Proposal 1 RAN2 studies a new resource selection mode (i.e. mode-3) that is suitable for pedestrian UEs doing P2X, e.g. random resource selection, or resource selection with reduced sensing.
Regarding reception, in principle a UE could monitor any of the V2X pools in order to maximize reliable and timely reception. In V2V, delay constraints are very critical, e.g., to activate automated braking system or to ensure efficient cooperative adaptive cruise control. However, it seems reasonable that for pedestrians such delay constraints can be relaxed. The main reason is that, if the UE monitors the V2X pools it might receive many message from all the UEs in the communication range, which might eventually drain the battery. Furthermore, Uu multicast reception can be used. Although latency might be higher, the V2X AS can make sure to properly filter packets and only deliver a single warning message to the pedestrian. Therefore, also considering UE complexity, it seems not urgent to require sidelink reception capabilities for pedestrians, i.e. pedestrians can monitor the Uu multicast channel to receive vehicles presence warnings.

Proposal 2 No sidelink reception capabilities are required for pedestrians UEs.

Similar to mode-2, pedestrian UEs using this new transmission mode (mode-3) should be able to transmit over PC5 in both RRC _CONNECTED and RRC_IDLE state. For RRC_CONNECTED state, this specific “pedestrian operation”, which benefits more on the energy efficiency and lower complexity than delay-critical performance, should depend on the specific UE capability. Therefore, it seems better to provide explicit authorization for usage of pedestrian-related transmission (similarly to legacy ProSe), rather than providing explicit authorization for pedestrian UEs. The specific authorization is signalled from the MME (which is not radio-resource-aware) to the eNB. To realize this, we propose the following:

Proposal 3 Authorization should be in terms of resource operation (e.g. mode-3, “Pedestrian Operation”) rather than authorizing a pedestrian UE.

3 Conclusion

In section 2 we made the following observations:
Observation 1
As per RAN1 agreement, V2V communications are based on a sensing procedure which should last at least for a sensing window of 1 second.
Observation 2
To limit UE battery consumption, it is beneficial to develop a new communication mode (i.e. mode-3) for P2X that is different from the agreed V2V sensing.

Based on the discussion in section 2 we propose the following:
Proposal 1
RAN2 studies a new resource selection mode (i.e. mode-3) that is suitable for pedestrian UEs doing P2X, e.g. random resource selection, or resource selection with reduced sensing.
Proposal 2
No sidelink reception capabilities are required for pedestrians UEs.
Proposal 3
Authorization should be in terms of resource operation (e.g. mode-3, “Pedestrian Operation”) rather than authorizing a pedestrian UE.
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