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Introduction
At the RAN#72 meeting, the new WI proposal on LTE-based V2X services was approved [1]. One aspect of this WI is to specify enhancements for support of V2P service:
	3) To specify enhancements for support of V2P service:
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]


At RAN1#86 meeting, resource selection for P-UE was discussed, and some agreements were reached [2]:
	Agreement:
· The specification supports the possibility for a P-UE to use random selection, including at least all P-UEs which do not have sidelink Rx capability
· If a P-UE uses random selection, it shall only pools in which random selection by P-UEs is permitted
· It is up to network configuration whether a pool in which random selection by P-UEs is permitted overlaps with other pools
· The specification supports the possibility to configure pools in which random selection by P-UEs is not permitted
· The specification supports the possibility for a P-UE to use partial sensing in a subset of subframes
· Details of P-UE partial sensing are FFS
· V2V sensing-based resource selection is the baseline; strive to define P-UE partial sensing-based resource selection to be as similar as possible to V2V sensing-based resource selection
· FFS whether support of partial sensing is mandatory for P-UEs with sidelink Rx capability
· FFS under what conditions a P-UE that supports partial sensing uses partial sensing
· If a P-UE uses partial sensing, 
· details of resource pool FFS


In this contribution, we will discuss some potential issues for support of V2P services from RAN2 perspective.
Discussion
In the following, we will discuss support of V2P services on the listed four issues one by one.
1)  P2V resource pool -- dedicated resource pool v.s. shared resource pool
2)  P-UE resource selection -- random resource selection v.s. partial sensing
3)  P2V/V2P enable/disable
4)  V2P reception (P-UE receives V2X messages from vehicle UE)
P2V resource pool
There are two options for the P2V resource pool: option 1 - Shared resource pool with V2V, and option 2 – Dedicated resource pool for P2V. For shared resource pool, there may induce interference between P-UEs and V-UEs especially if P-UEs select resources randomly. For separate resource pool for P2V, interference between P-UEs and V-UEs can be avoided, however separate resource pool may lead to resource underutilization due to too much pool partitioning and varied traffic demand. 
In our view, both options for P2V resource pool can be supported, we should further consider how the two types of resource pool co-existence and how P-UE selects resource in each option.
P-UE resource selection
As stated in the V2X WID, both random resource selection and partial sensing can be considered. It is obvious that random resource selection has advantages in power efficiency and processing complexity, but resource collision is inevitable in this scheme. While for partial sensing, the major advantages are collision avoidance and good packet reception ratio performance which can be evaluated in RAN1 simulations, however the main disadvantage is power consumption for sensing operation.
Based on RAN1#86 agreements, both random resource selection and partial sensing for P-UE may be supported. The details for random resource selection and partial sensing are under discussion in RAN1. 
P2V resource pool and resource selection should be decided by RAN1. RAN2 is suggested to follow RAN1 conclusions.
Proposal 1: RAN2 is suggested to follow RAN1 decisions on P2V resource pool and resource selection.
P2V/V2P enable/disable
P2V transmission is for P-UE to broadcast warning messages to surrounding vehicle UEs. Vehicle UEs receiving P2V messages perform collision risk assessment and can take action to avoid potential collision with pedestrian UE. Optionally, pedestrian UE can receive V2X messages from vehicle UEs nearby to avoid potential risk on its own. The main requirement for P-UE is power saving, however continuously transmitting and/or monitoring is power consumption. Since only when P-UE is in a vulnerable situation with potential traffic hazard, P2V transmission and V2P reception for P-UE is beneficial, it is unnecessary for P-UE to transmit or monitor all the time. Therefore, P2V/V2P shall be enabled when P-UE is in a vulnerable situation such as traffic intersection, turning of road, school zone and so on, while in the safe place such as at home, within a building, it is better to disable P2V/V2P in the point of power efficiency. That is, P2V/V2P enable/disable can be based on P-UE’s location. 
Considering some special scenarios, for example, P-UE is located in an outdoor restaurant/coffee house in vicinity of road, or P-UE is getting on the bus/taxi, or P-UE with little battery wants to disable V2P services in order for keeping network coverage state. Since geo location based P2V/V2P enable/disable solution may not correctly enable/disable P2V/V2P as pedestrian’s preference in these special scenarios, some may argue that user’s choice/manual operation should be also considered. In our view, it is dangerous for user’s manual operation on enabling/disabling P2V/V2P because user may not always remember or operate in time. If the user forgets to switch on the function when go out of building towards intersection, the user may encounter potential risk. If the combination of geo location and user manual operation is considered, the enable/disable criteria may be very complicated, whereas the expected performance may still not achieve. It is expected P2V/V2P enable/disable to be more autonomous and intelligent. 
P-UE can be aware of its location based on equipped GPS and geo map in the application layer. Hence, the application layer can determine to enable/disable P2V/V2P and no AS enhancement is required. As to the scenarios--outdoor restaurant/coffee house in vicinity of road or P-UE with little battery, the activation/deactivation is depend on accuracy of GPS and map and coordination with other applications such as battery management application. Anyhow, P2V/V2P enable/disable is application layer implementation. 
Proposal 2: P2V/V2P enable/disable can be based on P-UE’s location in the point of power efficiency, and it is up to application layer implementation.
V2P reception
There are two methods for P-UEs to receive V2P messages, i.e., PC5 and Uu.
· V2P message reception on PC5
V2P reception can help P-UE aware of nearby vehicles’ status and surrounding environment. It is beneficial for avoiding potential risk on the P-UE own. V2P reception includes P-UE receiving V2P messages on sidelink and/or Uu interface.
In current V2V sidelink communication, vehicle UE monitors all transmitting pools of serving cell and neighbour cells. Obviously, for the V2P case, it is power consumption for P-UE receiving on all these pools and processing all the received information. If P-UE is capable of sidelink V2X message reception, optimization of P-UE reception needs to be considered for power efficiency. Since much information from far away vehicles who would not pose a risk to the P-UE are useless, P-UE may only need to receive V2P messages on sidelink within a specific range of its location. For example, P-UE only receives on resource pools corresponding to the zones it resides and nearby. However, non-adjacent zones may associate with the same resource pool, which means the P-UE may still receive V2P messages from far away vehicles. 
Proposal 3:  RAN2 should study V2P transmission/reception on PC5 for P-UE power saving.
· V2P message reception on Uu
Some P-UEs may close their V2P sildelink reception and only open their P2V sidelink transmission for UE power saving. Therefore, we prefer P-UE not to receive V2X messages on sidelink, and to support V2P reception on Uu by multicast/broadcast. Although latency might be higher, the V2X application server can properly filter packets and only deliver a few warning messages to pedestrians. Since the information P-UE interested may be different from vehicle UE and the reception range of P-UE and V-UE may be different, separate TMGIs for P-UE and V-UE may be considered. However, classification of service types and allocation of TMGIs are up to BM-SC and V2X server and out of RAN2 scope. Whatever, P-UE selects to receive interested TMGIs according to USD information.
Observation 1: NW can establish different MBMS bearers for V2P message transmission and V2V message transmission.
In order to not occupy too many TMGI IDs and not to establish too many MBMS bearers, V2X AS may establish union MBMS bearer and send the union V2X messages for both V2V reception and V2P reception. And the speed of P-UE is much slower than the speed of V-UE (e.g., pedestrian’s speed is 1/6 car’s speed) and the available V2X message reception scope of P-UE is much smaller than that of V-UE. 
Such, in case that V2X As distributes V2X messages by union TMGI and union MBMS bearer to both V-UE and P-UE, P-UE can  select to receive some other than all of V2X messages for UE power saving.
Proposal 4: In case that V2X messages transmitted with union MBMS bearer, P-UE can receive some of V2X messages for UE power saving.
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In this paper, we discussed some potential issues for support of V2P services, such as P2V resource pool, P-UE resource selection, P2V/V2P enable/disable and V2P reception. And we have the following observations and proposals:
Proposal 1: RAN2 is suggested to follow RAN1 decisions on P2V resource pool and resource selection.
Proposal 2: P2V/V2P enable/disable can be based on P-UE’s location in the point of power efficiency, and it is up to application layer implementation.
Proposal 3:  RAN2 should study V2P transmission/reception on PC5 for UE power saving.
Observation 1: NW can establish different MBMS bearers for V2P message transmission and V2V message transmission.
Proposal 4: In case that V2X messages transmitted with union MBMS bearer, P-UE can receive some of V2X messages for UE power saving.
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