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Introduction
During the SI phase of V2X, investigations on the power consumption of pedestrian UEs had been carried on, as though battery is not a problem for vehicle UEs, it is a key issue for pedestrian UEs. In RAN1 #85 [1], the following conclusion was made: It is concluded that V2P services where P-UE sends V2X messages but not receives V2X messages is substantially more power efficient than V2P services where P-UE receives V2X messages from V-UEs. The transmission of pedestrian UE is thus prioritized in the WI “LTE-based V2X Services” [2], which was agreed in 3GPP RAN #72 meeting. Further, it is captured in the WI that “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”.      
In the 3GPP RAN1#86 meeting, the following agreements [3] regarding the possibility of random resource selection (without sensing) for P-UE, at least for those not capable of sidelink Rx (thus unable to perform SA decoding during sensing),  are made:     
	Agreement:
1. 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
0. If a P-UE uses random selection, it shall only pools in which random selection by P-UEs is permitted
0. It is up to network configuration whether a pool in which random selection by P-UEs is permitted overlaps with other pools
0. The specification supports the possibility to configure pools in which random selection by P-UEs is not permitted


  
Regarding P-UE resource selection, last RAN1#86bis meeting mainly focused on partial sensing behaviours. This contribution provides discussions on the detailed design of random resource selection for pedestrian UEs.

Discussion
According to the abovementioned agreements, if a P-UE uses random selection, it shall only use pools in which random selection by P-UE is permitted; moreover, the specification shall also support the possibility to configure pools in which random selection by P-UEs is not permitted. 
Proposal 1: 
· Confirm multiple resource pools, instead of just one shared pool, are configured to at least P-UEs. 

Since there are no power issues for V-UEs, in the V2V WI, the V-UEs are mandated to perform sensing before transmission. The SI of V2X specifies the requirements for P-UE transmission design that the P-UE transmission shouldn’t degrade the performance of existing V-UE transmission. If V-UE and P-UE share the same resource pool, and P-UEs are permitted to perform random resource selection without sensing, then no matter how V-UE does sensing for collision avoidance, it can only guarantee its own behaviors, and has nothing to do with P-UE. As a result, P-UE has high probability to collide with V-UE during resource selection, especially in the area where there is high density of UE distributions. The PRR performance of V-UE can inevitably be seriously affected.    

Proposal 2: 
· The resource pool(s) permitted for P-UE random selection couldn’t be shared by V-UE. 

In V2X resource selection design, our baseline is the current V2V design. If there are no special service requirements for particular service, normally the V2V design is reused. We thus propose 
Proposal 3: 
· If the I-UE and N-UE in V2I/V2N have no power concern as well, and reuse the V-UE sensing design, in order not to affect the performance of I-UE and N-UE, the resource pool(s) permitted for P-UE random selection should be dedicated to P-UE. 
 
We can further derive that 
Proposal 4: 
· Only the P-UEs capable of and permitted to do sensing are allowed to share resource pools with other service type UEs, e.g., V-UEs. 

The agreements also allow “it is up to network configuration whether a pool in which random selection by P-UEs is permitted overlaps with other pools”, nevertheless, it is not specified what other types of pools could be. Logically, the pool in which random selection by P-UEs is permitted is defined by two characteristics: “random selection” and “P-UE”. If the above proposal 2 and proposal 3 are adopted, then the possibility of pool overlapping only exists among pools with random selection and with sensing based random selection for P-UE only. If this is real, it means practically there is (are) resource pool(s) shared by P-UE permitted for random selection and P-UE permitted for sensing based random selection.     
Proposal 5: 
· In the resource pool shared by P-UE permitted for random selection and P-UE permitted for sensing based random selection, when and which P-UE should perform sensing is FFS. 

In our companion contribution [4] for P-UE sensing behavior study, we have discussed the above problems. Basically, we think it is the problem not only related to UE’s sidelink Rx capability, for example, it may be also related to priority issue. In a pool dedicated to P-UEs and shared by P-UEs with or without sensing behaviors, the P-UEs with random selection should have more chances to access resources than sensing based P-UEs; moreover, P-UEs with random selection can make sure their resources won’t be interfered by P-UEs with sensing based P-UEs, while the sensing based P-UEs can’t guarantee their resources won’t be interfered by P-UEs with random selection. Therefore, P-UEs with random selection can have higher priority. The main problem of such a mechanism is how to avoid P-UE with random selection selects resources which have already been occupied or booked by other P-UEs  
Proposal 6: 
· If we don’t want to revisit all of the current agreements on P-UE random selection, it’s necessary to design enhanced random selection mechanism, e.g., enhanced TRP or some other methods. The details of enhanced random selection methods can be FFS. 
   

Conclusion
Based on the discussions above, we propose the followings:
Proposals: 
· Confirm multiple resource pools, instead of just one shared pool, are configured to at least P-UEs.
· The resource pool(s) permitted for P-UE random selection couldn’t be shared by V-UE. 
· If the I-UE and N-UE in V2I/V2N have no power concern as well, and reuse the V-UE sensing design, in order not to affect the performance of I-UE and N-UE, the resource pool(s) permitted for P-UE random selection should be dedicated to P-UE. 
· Only the P-UEs capable of and permitted to do sensing are allowed to share resource pools with other service type UEs, e.g., V-UEs. 
· In the resource pool shared by P-UE permitted for random selection and P-UE permitted for sensing based random selection, when and which P-UE should perform sensing is FFS. 
·  If we don’t want to revisit all of the current agreements on P-UE random selection, it’s necessary to design enhanced random selection mechanism, e.g., enhanced TRP or some other methods. The details of enhanced random selection methods can be FFS. 

References
1. Chairman’s Notes, RAN1 #85, Nanjing, China, May 23 - May 27, 2016.
1. RP-161298, “LTE based V2X Services”, Busan, South Korea, June 13 - 16, 2016.
1. Chairman’s Notes, RAN1#86, Gothenburg, Sweden, August 22 – 26, 2016 
1. R1-1609866, “Further Discussions on Power Efficient Sensing for P-UEs”, Sharp, RAN1#86bis, Lisbon, Portugal, October 10 -14, 2016.

