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Introduction
After AN2#96 meeting, an email discussion [1] was raised with regard to V2P based on related agreements and working assumptions already reached by RAN1. And the V2P email discussion was discussed on the second conference call for V2X in January 2017. There are still some issues not so clear or in dispute, such as P2V pool configuration in broadcast/dedicated signalling, whether zone concept is used for P2V pools and if there is any need for AS layer mechanism for P-UE power saving. In this contribution, we will discuss these controversial issues for support of V2P services. 
Discussion
P2V resource pool configuration
Permissions associated with P2V resource pools
RAN1 has agreed P-UE shall use random selection only in pools which random selection by P-UEs is permitted and the specification supports the possibility to configure pools in which random selection by P-UEs is not permitted. Therefore, P2V pools may be indicated whether random selection is permitted to use. And RAN1 has agreement “(Pre)configuration instructs whether a P-UE uses partial sensing only, random selection only, or either of the two (FFS whether the selection is made by UE implementation).” It is understood that these instructions are related to the permission(s) associated with the P2V transmission resource pool(s). Though, it is agreeable that more than one permissions which to enable “random selection”, “partial sensing”, or “either random selection or partial sensing” can be configured to associated with a P2V resource pool in the conference call [2]. However, it is not clear whether a pool can have both the two permissions of random selection and partial sensing or not, which have impacts on how to enable the “either case” and P2V pool configuration in broadcast/dedicated signalling.
For a pool associated with both the two permissions, P-UEs using random selection and P-UEs using partial sensing may co-exist within the pool. In this case, resource collision between P-UEs using random selection and P-UEs using partial sensing may be happened. This would make partial sensing meaningless and P2V transmission unreliable. Therefore, to avoid such resource collision, it is better that a P2V pool is not allowed to have both the two permissions of random selection and partial sensing. In other word, pools permitted for random selection are separated from pools permitted for partial sensing. 
Proposal 1: To avoid resource collision between P-UEs using random selection and P-UEs using partial sensing, it is better that a P2V pool is not allowed to have both the two permissions of random selection and partial sensing, that is P2V pool permitted for random selection is separated from P2V pool permitted for partial sensing.
For the instruction of P-UE uses partial sensing only or random selection only, the P-UE is configured with pool(s) associated with partial sensing or random selection only. As to the either case, P-UE is configured with two kinds of pools that one is permitted for partial sensing and the other one is permitted for random selection. If P-UE obtains both the two kinds of P2V pools, it is up to P-UE implementation to select random selection or partial sensing. Regarding P2V resource pool configuration, in broadcast signalling, at least one P2V pool permitted for random selection should be configured for P-UE that doesn’t support partial sensing (P-UE with sidelink Rx capability supporting partial sensing can use random selection as well), and multiple P2V pools configured to support both P-UEs using random selection and P-UEs using partial sensing are more appreciated. In RRC dedicated signalling, a single pool can be configured corresponding to the P-UE’s resource selection mode (random selection only or partial sensing only), while to support the either case, multiple pools should be configured for the P-UE as stated above.
Whether to support zone based configuration
Zone is designed to alleviate near-far effect and to achieve resource reuse in V2V communication. Since P-UEs are not too many in most cases and P-UEs are no need to hear each other, transmission resource collision probability won’t be high. Even for the typical scenario that some pedestrian UEs are coming near to a crossroad or waiting at a stop light, since they are very clear, one or several P-UE(s) of them transmission successfully is enough to alert surrounding vehicle UEs. As many companies concern that no valid evaluation results have been provided to prove the performance benefit for zone based P2V transmission pools. Moreover, if zone based configuration is used for P2V, it raises further disadvantage that it has to split more P2V transmission resource pools. Therefore, it is not necessary to use zone concept for P2V transmission resource pools. 
Proposal 2: It is not necessary to use zone concept for P2V transmission resource pools.
P-UE reporting
Since there are three possible ways of resource selection for P2V (random selection only, partial sensing only, or either of the two), there is a question that whether a P-UE shall report some information to assist eNB to configure a proper resource selection mode and corresponding P2V pools for it. 
It was discussed in RAN1 whether partial sensing is mandatory for P-UE with sidelink Rx capability. And RAN1 agrees that support of partial sensing is up to UE capability. That means, P-UE without sidelink Rx capability can use random selection only while P-UE with sidelink Rx capability supporting partial sensing can also use random selection if P2V pool permitted for random selection is available. Since whether P-UE supporting partial sensing is implied by its UE capability which is already reported to eNB, no additional indication is needed to be reported to eNB. That is, there is no need further preference indication on resource selection mode included in sidelink UE information when P-UE requests for P2V resources. 
Proposal 3: There is no need further preference indication on resource selection mode included in sidelink UE information when P-UE requests for P2V resources.
Power efficiency for V2P
As we know, the P-UE has stringent requirement on power consumption. The continuously transmitting and/or monitoring of V2X message may lead to the P-UE run out of power quickly. In order to extend the battery life of P-UE, it is unnecessary for P-UE to transmit or monitor all the time. As a matter of fact, only when P-UE is in vulnerable situation with potential traffic hazard should the P2V transmission and V2P reception of P-UE be performed. For example, when P-UE is in traffic intersection, turning of road, school zone and so on, the P-UE should enable the P2V transmission and/or V2P reception. Otherwise, when the P-UE is in the safe place such as at home, within a building, it is better to disable P2V/V2P operation for the purpose of power efficiency. As we can see, P2V/V2P operation could be enabled/disabled based on P-UE’s location. 
From the perspective of implementation, P-UE can analyze if it’s in vulnerable situation based on location info from equipped GPS and geo map in the application layer. Hence, the application layer can determine whether to enable/disable P2V/V2P operation. No AS specification impact is required. 
Proposal 4: For the purpose of power efficiency, the P2V/V2P operation of P-UE can be enabled only when P-UE is in vulnerable situation. The enable/disable of P2V/V2P operation can be based on P-UE’s location, which is up to application layer implementation.
P-UE is no need to hear from other P-UEs, it only needs to receive messages from vehicle UEs (and RSU). In current V2V sidelink communication, vehicle UE monitors all transmitting pools of serving cell and neighbour cells. Obviously, it is power consuming for P-UE monitoring on all these V2V transmission pools. For P-UEs with sidelink reception capability, P-UE reception needs to be optimized for the purpose of power efficiency. As we can see, the information of far away vehicles poses less risk to the P-UE, so P-UE may only need to receive V2P messages on local area. V2V transmission pools are zone based configuration, P-UE can only monitors on V2V transmission resource pools corresponding to the zone P-UE resides and nearby. Specifically, P-UE needs to receive/obtain zone configuration and V2V transmission pools, and then P-UE can calculate the zone it resides based on its geo information and zone configuration, and only monitor zone based V2V transmission pool aligned with its zone id.
Proposal 5: P-UE should be (pre)configured with zone configuration for V2P messages reception for power saving. 
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In this paper, we discussed some controversial issues for support of V2P services based on the V2P email discussion and conference call, such as P2V pool configuration in broadcast/dedicated signalling, whether zone concept is used for P2V pools and if there is any need for AS layer mechanism for P-UE power saving. And we have the following proposals:
Proposal 1: To avoid resource collision between P-UEs using random selection and P-UEs using partial sensing, it is better that a P2V pool is not allowed to have both the two permissions of random selection and partial sensing, that is P2V pool permitted for random selection is separated from P2V pool permitted for partial sensing.
Proposal 2: It is not necessary to use zone concept for P2V transmission resource pools.
Proposal 3: There is no need further preference indication on resource selection mode included in sidelink UE information when P-UE requests for P2V resources.
Proposal 4: For the purpose of power efficiency, the P2V/V2P operation of P-UE can be enabled only when P-UE is in vulnerable situation. The enable/disable of P2V/V2P operation can be based on P-UE’s location, which is up to application layer implementation.
Proposal 5: P-UE should be (pre)configured with zone configuration for V2P messages reception for power saving.
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