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1. Introduction
The WI for LTE-based V2X Services [1] has an objective of specifying the sidelink resource allocation for the transmission of pedestrian UEs for V2P services:
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]
This paper discusses issues in specifying P-UE behaviour in sidelink transmissions for V2P.
2. Discussions 
As captured in TR 36.885 as well as in the WID, random resource selection can be adopted for P-UE transmissions. The main motivation is battery saving by completely avoiding the sensing operation on the PC5 carrier. It was discussed during the SI phase whether such P-UE random resource selection will have negative impact on the performance of V2V operations. This discussion is related to the question on whether P-UE transmission can share the resource pool used for V-UE transmission which is operated based on sensing. Figure 1 shows the PRR performance when V-UE and P-UE share the same resource pool. Both random selection and sensing-based selection are assumed for P-UE transmissions. In Figure 1(a), we can observe that the gap between the two different P-UE resource allocation methods is marginal the impact on V2V performance is not significant under the agreed evaluation assumption. This means that, if the additional load caused by P-UE transmission is at the level of the current evaluation assumption, it is feasible to adopt random resource selection for P-UE on the PC5 resource pool shared with V-UE transmission. However, it should be noted that the P-UE density in the current evaluation assumption was determined considering the simulation complexity. The number of the dropped P-UEs was agreed to a fixed value of 500 in RAN1#83 in consideration of the simulation complexity before the inter-P-UE distance, which represents the density of P-UE, was decided in the email discussion [83-06]. Even in the UE drop model in TR 36.885, P-UE density is a variable which is determined by the number of “road grids” used in the simulation layout. We note that Figure 1(a) assumed 14 road grids where the inter-pedestrian UE distance is 36.344 m. Thus, it may be argued that the assessment only using the current evaluation methodology with a relatively large number of road grids may not fully reflect the reality where P-UE density can be higher in some cases and causes non-negligible impact on V2V performance. Figure 1(b) shows the same performance metric with the P-UE density increased by 10 times. Now we can observe that the impact of random V2V resource selection has noticeable impact when P-UE density increases.
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Figure 1. PRR performance of V2V, V2P, and P2V with and without P-UE TX with (a) 500 P-UEs and (b) 5000 P-UEs in the simulation layout consisting of 14 road grids.
Observation 1: P-UE transmissions using random resource selection can share the resource pool with V-UE transmissions under the current evaluation assumption which has limited the P-UE density in consideration of the simulation complexity.
Observation 2: P-UE transmissions using random resource selection on the resource pool shared with V-UE transmissions may cause non-negligible degradation of V2V performance in some practical situation where P-UE density becomes high.
The above two observations imply that, if random resource selection is adopted for P-UE transmissions, there is risk of degrading the performance of V2V if P-UE and V-UE share the same resource pool. On the other hand, it seems undesirable to conduct more study on this aspect during this WI because of the limited completion time of this WI and also the possibility of more objectives to be added based on future plenary decision. During the SI phase, RAN1 discussed a solution of separating the resource pool for P-UE transmission from that for V-UE transmission in order to address this risk. As this solution is similar to the existing Rel-12/13 D2D operation of the priority-based resource pool selection in the sense that the TX UE selects the relevant resource pool according to the used resource selection mechanism, it is expected that such resource pool separation can be easily specified. We note that, if low P-UE density is expected, it can be (pre)configured that the two different resource allocations share the same resource pool. As other WGs already discussed this solution and are waiting for RAN1 decision, it is proposed to send an LS.

Proposal 1: It is supported to separate the resource pool used by P-UEs with random reselection from the pool used by V-UEs. RAN1 needs to send an LS to RAN2/RAN3/SA2 to inform this decision.
The results in Figure 1(c) also imply that there can be some performance benefit if P-UEs also perform the sensing operation when the P-UE density is high. It should be noted, however, that P-UE is likely to use a longer message generation period than a typical V-UE and how to treat different message generation periods is still under discussion in the V2V WI. So it seems reasonable to discuss whether/how to support the sensing operation for P-UE after the related topic is concluded in the V2V WI.

Proposal 2: Support for the sensing operation for P-UE needs to be discussed after conclusion is made in the V2V WI on how to handle different message generation periods.
Another issue on the P-UE SL resource allocation is whether the coexistence mechanism with IEEE 802.11p needs to be operated and how if so. If it needs to be supported that P-UE in proximity of a transmitter of IEEE 802.11p (i.e., the sensing-based vacate/switching) should stop transmitting its SL transmission in a PC5 carrier, a power efficient mechanism should be defined to make the P-UE be aware of such situation. In a high level, we can consider the following three possibilities:
· Alt 1: P-UE directly tries to detect IEEE 802.11p transmissions in a PC5 carrier. This detection can be based on either the preamble detection or energy measurement.

· Alt 2: eNB informs P-UE of the presence of IEEE 802.11p. As it may be difficult for eNB to directly detect IEEE 802.11p, report from UEs (especially from V-UEs) can be beneficial.

· Alt 3: Another UE which already detects the presence of IEEE 802.11p informs P-UE via sidelink transmissions. 

If Alt 1 or Alt 3 is adopted, P-UE needs to perform RX operation in the PC5 carrier at least in some limited time duration. In such a case, sensing operation during the same time period would not increase the UE battery consumption much. This aspect needs to be considered when RAN1 concludes the feasibility of partial sensing in P-UE.
Proposal 3: RAN1 needs to consider the solution to coexist P-UE transmissions and IEEE 802.11p. The additional power consumption of P-UE’s sensing V-UE transmissions can be dependent of the applied coexistence solution.
3. Conclusion
This contribution discussed issues in supporting P-UE SL transmissions for V2P. The discussion can be summarized as follows:

Observation 1: P-UE transmissions using random resource selection can share the resource pool with V-UE transmissions under the current evaluation assumption which has limited the P-UE density in consideration of the simulation complexity.
Observation 2: P-UE transmissions using random resource selection on the resource pool shared with V-UE transmissions may cause non-negligible degradation of V2V performance in some practical situation where P-UE density becomes high.
Proposal 1: It is supported to separate the resource pool used by P-UEs with random reselection from the pool used by V-UEs. RAN1 needs to send an LS to RAN2/RAN3/SA2 to inform this decision.
Proposal 2: Support for the sensing operation for P-UE needs to be discussed after conclusion is made in the V2V WI on how to handle different message generation periods.

Proposal 3: RAN1 needs to consider the solution to coexist P-UE transmissions and IEEE 802.11p. The additional power consumption of P-UE sensing’s V-UE transmissions can be dependent of the applied coexistence solution.
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