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At the RAN #72 meeting, a V2X WI was adopted with the following objective for V2P resource selection [1]:
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]
In this contribution we discuss the P-UE resource selection procedure, which includes resource (re)selection, transmission and reservation mechanism.
Resource (re)selection for P-UEs
Motivation for partial sensing for P-UEs 
Random resource selection for P-UEs potentially on the PC5 resource pool shared with V-UE transmissions was agreed to be supported by RAN. Random resource selection is simple and consumes very little power. However, it may result in lower probability of correctly receiving a packet. Therefore, we suggest to use random resource selection in sparse environments only. 
Proposal 1: Random resource selection is used in sparse environments. Partial sensing is used in denser environments.
According to the decisions at RAN1#85, the length of the sensing window for V-UEs is [1s] [2]. This length could result in high power consumption for P-UEs. An extreme solution is to use random resource selection with no sensing at all. However, this may result in poor PRR for P-UEs, and possibly V-UEs if P-UEs and V-UEs share the same resource pool. Thus, limited sensing appears to be a promising option.
Proposal 2: Partial sensing with sensing window less than 1s is supported
Two options to implement partial sensing are discussed in the next section:
· Option 1: One-shot sensing window with variable offset
· Option 2: Multiple associated sensing windows
Partial sensing procedure
One-shot sensing window with variable offset
If sensing window size and the interval are fixed for the P-UE [3], there are some problems. For example, before the UE transmits the first packet, it could determine a fixed sensing window of reduced duration to implement partial sensing, then select an available resource to send the message. Due to the transmission of periodic messages, it is possible that there are no available resources in the fixed sensing window for UE; resulting in poor performance. Furthermore, the P-UEs need to sense at different times in order to cover the entire sensing duration of V-UEs: otherwise, some parts of the sensing window will be crowded while other time intervals will be under-occupied.
Proposal 3: Each P-UE uses an offset value to determine where to start the sensing window
Note that this offset could be defined in an implicit manner: for instance, a P-UE could start sensing as soon as it needs to. Thus, statistically, P-UEs would start sensing at different times independently.
In addition, to reduce power consumption for P-UEs, time-frequency hopping patterns should be considered as well for partial sensing operation. The P-UEs would have to sense only a given number of patterns, thus would not have to necessarily sense on all symbols. As a baseline, the hopping patterns defined for D2D can be reused. As shown in Figure 1, a P-UE could choose one or several hopping patterns, and sense only on the resources covered by the hopping pattern.
Proposal 4: P-UEs only sense resources on N resource patterns:
· D2D hopping patterns are reused
· N FFS

Figure 1. The time-frequency hopping patterns based on partial sensing
Multiple associated sensing windows
In [3], sensing windows with variable intervals were discussed. The sensing windows are independent of each other and distributed in the 1s window. Each UE sensing window is randomly determined. However, there could be some problems with random selection. For example, it is possible that the determined time domain position of two sensing windows could be very close. Thus, those two sensing windows would overlap and may cause a lot of collisions. This problem can be simply alleviated by having multiple associated sensing windows for a given UE, as illustrated in Figure 2. 
According to the above analysis, we propose the following:
Proposal 5: Multiple associated sensing windows could be considered for P-UEs

Figure 2. Multiple associated sensing windows
Transmission and reservation for P-UEs
As was agreed in the V2V WI, according to [2], a V-UE can transmits the SA at time instance (n+c), and transmits the first TB at time instance (n+d). The subsequent TB(s) is transmitted at time (n+e). The parameter e is related to traffic characteristics. More details about e are discussed in our V2V contribution [5].
For P-UEs periodically transmitting messages, resource reservation can be used to reduce resource collisions. When P-UEs share the PC5 resource pool with V-UE transmissions, the sensing period of P-UE is the same as that of V-UE. For P-UEs, the reservation mechanism can be similar to that of V-UE. However, the V2P traffic is different than V2V traffic, thus the value e should be different for V-UEs and P-UEs. 
According to the above analysis, we give the following proposal:
Proposal 6: Reservation mechanism of V2V is used for V2P.The value of e for P-UEs is FFS.
P-UE message priority
According to TR 22.885 [4], the frequency of P-UE transmission is lower than that of V-UEs. Given that P-UE messages are emergency messages, the P-UE messages should have higher priority than the CAM-type V2V messages.
Proposal 7: The P-UE messages have higher priority than the CAM-type messages
[bookmark: _Ref129681832]Conclusions
In this paper, we discuss on P-UE resource selection procedure. Based on the analysis, we propose the following:
Proposal 1: Random resource selection is used in sparse environments. Partial sensing is used in denser environments.
Proposal 2: Partial sensing with sensing window less than 1s is supported 
Proposal 3: Each P-UE uses an offset value to determine where to start the sensing window
Proposal 4: P-UEs only sense resources on N resource patterns:
· D2D hopping patterns are reused
· N FFS
Proposal 5: Multiple associated sensing windows could be considered for P-UEs
Proposal 6: Reservation mechanism of V2V is used for V2P.The value of e for P-UEs is FFS.
Proposal 7: The P-UE messages have higher priority than the CAM-type messages.
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