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Introduction
In RAN1#86bis meeting resource selection mechanisms for pedestrian UE was discussed with following agreements [1]:
Agreement:
· The following aspects needs to be addressed to define resource selection based on partial sensing
· How to determine the subset of subframes in which UE performs sensing
· How to determine the subset of subframes for the candidates of resource selection
· How to relate these two subsets
· Study the above aspects in terms of PRR and energy consumption:
In this contribution we will discuss the remaining details on support partial sensing for pedestrian UE.
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Discussion
Partial sensing window for P-UE
As per the existing specification, V-UE can reserve same frequency resources with a periodicity of i*P, where the allowed values of i are (pre-) configured within the range [1, 2… 10] [2]. If P-UE shares resource pool with V-UE, it is expected that partial sensing based resource reselection for P-UE can be as similar as possible to V2V sensing based resource reselection. Taking V2V sensing based resource reselection as a baseline for P-UE partial sensing based resource reselection, if a P-UE considers a candidate resource in subframe m during resource reselection, it should have monitored subframe  m- i*P for resource exclusion according to Step 2. Depending on the (pre-) configuration, the considered values of i for this operation can be part of those within range [1, 2… 10]. However, if the resource is not precluded in Step 2, the resource has to be further ranked according to S-RSSI (Step 3), the resource may be selected only when it is included in the remaining 20% resources.  Since the measurement periodicity of S-RSSI is P in Step 3, the P-UE should have monitored all the subframes of m-P,m-2*P, …, m-10*P.
Proposal 1
· For any candidate resource on subframe m during resource reselection in partial sensing based resource reselection, the P-UE should have monitored all subframes of m-P,m-2*P, …, m-10*P;
There are two options for P-UE to satisfy the requirement in Proposal 1:
Option 1: P-UE senses a same set of subframes continuously with a period of P. 
This option can ensure that whenever P-UE performs resource reselection, there are available sensing results, as shown in Figure 1. The set of sensed subframes can be changed if the average power of the resources within the sensed subframes is high. In this way, some P-UE can be offloaded to the other resources and congestion on the resources of the original set of subframes can be mitigated thereby. It can be left to UE implementation to decide where to select the new set of subframes and how many subframes to be sensed. However, UE has to guarantee that at any time there are resources having been fully sensed (i.e. sensed for 1s). 


Figure 1 P-UE senses the same set of subframes continuously with a periodicity of P (100ms)
Option 2: P-UE predicts the location of resource selection window, and start partial sensing at least 1s in advance, as shown in Figure 2.
Under normal conditions, resource reselection is usually triggered by resource reselection counter, of which the value is varying between [5, 15]. Assuming P-UE packet generation periodicity is 1s, resource reselection is always triggered by resource reselection counter, and resource reselection is performed every time when resource reselection counter reaches 0 (i.e. probResourceKeep is set to 0), then Option 2 can reduce up to 90% of power consumption compared to Option 1. From this point of view, Option 2 is more appealing than Option 1. 
[bookmark: _GoBack]However, we noticed that it may be very difficult for the P-UE to predict the location of resource selection window 1s before in reality. Firstly, the packet generation pattern of P-UE can change occasionally, especially when the person holding the P-UE is on bicycle or motorcycle. Therefore, it is possible that packet comes earlier or later than the predicted time, in either case P-UE may not have available resources when performing resource reselection. If P-UE is working in a resource pool where random resource selection is not allowed, complementary solution is needed for the case when P-UE has no available resources. Furthermore, even when P-UE can predict the location of sensing window accurately, if the value of probResourceKeep is larger than zero, resource reselection may not be performed when the resource reselection counter reaches zero either. Additionally, in case of packet generation periodicity is larger than 1s, the gain of Option 2 on power saving can be brought down as well. 


Figure 2 P-UE predicts the location of resource selection window, and start partial sensing at least 1s in advance
Proposal 2
· Option 1 and Option 2 should be further considered for P-UE partial sensing window selection;
Resource selection window for pedestrian UE
In resource selection procedure for vehicle, if UE performs resource reselection at subframe n, the corresponding resource selection window is [n+T1, n+T2], where T1 <= 4 and 20 <= T2 <=100. As pedestrian UE only senses on a subset of resources, it can only consider the resources within the sensing window as candidates. So resource selection window for pedestrian UE should be further restricted within the sensing window.
Resource selection operations of step 2 and step 3 defined for vehicle can be reused for pedestrian UE.
Proposal 3
· Pedestrian UE should consider the resources belonging to its sensing window and meanwhile within the interval of [n+T1, n+T2] as its resource selection window, the definition of n, T1 and T2 are same as V2V. 
Partial sensing triggering
In RAN1#86 there are two FFS issues on partial sensing for P-UE [3]:
· 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;
In case of a P-UE supporting SL reception it can support partial sensing as well only if it can support PSSCH-RSRP and S-RSSI measurement. Furthermore, partial sensing can mitigate resource collision and IBE interference, hence it is beneficial for both the P-UE and the network if the P-UE can support partial sensing.  Therefore, we prefer that P-UEs with sidelink Rx capability should also support partial sensing.
Additionally, we prefer that P-UE supporting partial sensing can use random resource selection at least when there are sufficient resources within the resource pool allowing random resource selection. Since sidelink Rx capability is not a mandatory feature for P-UE, there should always be a resource pool allowing random resource selection within the network to accommodate the P-UEs not supporting partial sensing. P-UEs supporting partial sensing should be allowed to use this resource pool if the resource pool is not congested. On the contrary, in case of the resource pool is congested, the P-UEs supporting partial sensing should vacate from the resource pool and start partial sensing based resource selection in another resource pool that random resource selection is not allowed. Power consumption of P-UE can be further reduced in this way. 

Proposal 4
· Partial sensing is mandatory for P-UEs with sidelink Rx capability;
· P-UE supporting partial sensing should be allowed to use resource pool for random resource selection at least when there are sufficient resources within the pool; in case of the pool is congested, the P-UE supporting partial sensing should vacate from the resource pool and start partial sensing in another resource pool that random resource selection is not allowed.
Conclusions
In this contribution we discussed the remaining details on support partial sensing for pedestrian UE, we have following proposals:
Proposal 1
· For any candidate resource on subframe m during resource reselection in partial sensing based resource reselection, the P-UE should have monitored all subframes of m-P,m-2*P, …, m-10*P;
Proposal 2
· Option 1 and Option 2 should be further considered for P-UE partial sensing window selection;
Proposal 3
· Pedestrian UE should consider the resources belonging to its sensing window and meanwhile within the interval of [n+T1, n+T2] as its resource selection window, the definition of n, T1 and T2 are same as V2V. 
Proposal 4
· Partial sensing is mandatory for P-UEs with sidelink Rx capability;
· P-UE supporting partial sensing should be allowed to use resource pool for random resource selection at least when there are sufficient resources within the pool; in case of the pool is congested, the P-UE supporting partial sensing should vacate from the resource pool and start partial sensing in another resource pool that random resource selection is not allowed.
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