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Introduction
In RAN1#87 meeting resource selection mechanisms for pedestrian UE was discussed with following agreements [1]:
Agreements:
· P-UE performing partial sensing or random selection does not transmit SLSS/PSBCH.
·  (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).
· When a P-UE is instructed to use partial sensing only, FFS whether there is any case where the P-UE uses random selection.
Agreements:
· When P-UE makes resource selection/reselection decision at TTI m, the possible candidates resources, i.e., Y subframes, are selected in [m+T1, m+T2]
· The minimum allowed value of Y is (pre)configured. Selection of Y subframes is up to P-UE implementation.
· For any candidate resource in subframe n within the set of Y subframes, the P-UE senses at least subframe n-100*k
· The set of k is (pre)configured with each element in the range [1, 10].
· P-UE sensing behavior is FFS when the short period is supported in the TX pool of the P-UE
· FFS when the P-UE starts sensing
In this contribution we will discuss the remaining issues on resource selection for pedestrian UE.
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Discussion
Random resource selection for PUE
There are 2 options on the table for random resource selection of P-UE:
· Option 1: Random resource selection with one-shot transmission, UE randomly selection one transmission resource for each MAC PDU, if there is retransmission, one more transmission resource is randomly selected for the retransmission;
· Option 2: Random resource selection with semi-persistent transmission, UE randomly selects one/two transmission resource(s) for the first MAC PDU transmission, and reserves the same resource(s) with determined reservation interval for following multiple MAC PDU transmission.
Comparing to Option1, Option 2 is beneficial when UEs using random resource selection and sensing based resource selection are working in the same resource pool, then UEs using sensing based resource reselection can identify the reserved resources by UE using random resource selection, and consequently packets transmitted by the UE using random resource section can be further protected. Whereas, if the number of P-UEs using Option 2 is larger, semi-persistent resource reservation may cause continuous resource collisions and high IBE interference among UEs, which is definitely detrimental to the system. 
According to the agreement achieved in the last meeting, a resource pool can be configured for “partial sensing only”, “random selection only”, or “either of the two”. Based on the discussion above, Option 1should be used in the resource pool for “random selection only”, whereas, in the resource pool for “either of the two”, Option 2 is beneficial.
Proposal 1
· Option 1 should be used as the random resource selection mechanism for P-UE in resource pool for “random selection only”;
· Option 2 should be used as the random resource selection mechanism for P-UE in resource pool for “either of the two”.
When to start partial sensing
As per the agreement achieved in the last meeting, for any candidate resource in subframe n within the set of Y subframes, the P-UE senses at least subframe n-100*k . One alternative to meet this requirement is that P-UE predicts the time of resource selection /reselection (subframe m) and decides in advance the set of Y subframes as candidate resources, for each subframe within the set of Y, UE only senses subframe n-100*k.  In case of shorter reservation interval is configured, the value of k can be smaller than 1(e.g. 1/2 or 1/5) (Alt 1), as shown in Figure 1. 


Figure 1 P-UE predicts the location of resource selection window, and start partial sensing in advance
[bookmark: OLE_LINK12]MAC layer should be responsible for the prediction of subframe m, and indicate the prediction to physical layer earlier enough, e.g. before subframe m-1000 which is the first potential subframe that should be sensed. This alternative is only possible for the resource reselection triggered by resource reselection counter, since resource reselection triggered by other events is not predictable. In the existing resource reselection mechanism triggered by resource reselection counter, UE may continuously use the currently selected resources with a probability of probResourceKeep. Hence, UE should toss the coin to decide whether performing resource reselection when predicting the subframe m. 
Since UE application layer determines the packet generation pattern of a UE, it is not possible to specify how to predict the subframe m at radio layer. Whether a UE can predict accurately or not depends on the implementation algorithm and dynamic state of the UE. In case of a P-UE failed in the prediction, it may not have available sensing results for resource reselection, and consequently, the P-UE has to use random resource selection instead. This may result in that whether a P-UE using partial sensing or random resource selection is out of the control of network. All P-UEs regardless of supporting partial sensing or not can all use random resource selection legitimately. If a large number of P-UEs concentrate in the resource pool for random resource selection only, the random resource pool will seriously congested. 

Another alternative is that P-UE selects and senses the set of Y subframes continuously with a period of P from the beginning of using partial sensing (Alt 2). The value of P should not be larger than the latency requirement of V2P service (i.e. 100ms).
This alternative can ensure that whenever P-UE performs resource reselection, there are available sensing results within 100ms, as shown in Figure 2. 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 2 P-UE senses the same set of subframes continuously with a periodicity of P (100ms)
The drawback of this alternative is relatively high energy consumption since typically resource reselection periodicity of P-UE is at least 10s (assuming packet generation frequency is 1Hz, resource reselection counter is set to 5, probResourceKeep is set to 0.5), which means that more than 90% of sensing results are not used for resource reselection . This drawback can be overcome by specifying a starting point for the P-UE to select and sense the sub-set of subframes (i.e. partial sensing window). 
Based on the latest transmission subframe and reservation interval indicated in the SA, transmission opportunities for following transmissions can be estimated. If subframe x is the first estimated transmission opportunity after resource reselection counter reaching zero, then the earliest possible arrival time of the first packet after resource reselection counter reaching zero should be subframe x-100 (assuming subframe x is the last subframe of resource selection window and T2=100). If UE decides to perform resource reselection after resource reselection counter reaching zero by tossing the coin now, then the sensing window can be started from subframe x-100-N, N should be larger than 1000 so that the sub-set of subframes are fully sensed before subframe x-100, as shown in Figure 3.


Figure 3 Determination the start of partial sensing window

Proposal 2
· [bookmark: OLE_LINK13][bookmark: OLE_LINK14]The starting point for partial sensing window is defined as the subframe x-100-N，where N≥1000,  x is the first transmission opportunity after reselection counter reaching zero estimated based on the value of resource reselection counter and reservation interval indicated in the latest SA.
Selection between resource pools allowing/not allowing random 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 without partial sensing capability. P-UEs with 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 3
· 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 resource selection for pedestrian UE, we have following proposals:
Proposal 1
· Option 1 should be used as the random resource selection mechanism for P-UE in resource pool for “random selection only”;
· Option 2 should be used as the random resource selection mechanism for P-UE in resource pool for “either of the two”.
Proposal 2
· The starting point for partial sensing window is defined as the subframe x-100-N，where N≥1000,  x is the first transmission opportunity after reselection counter reaching zero estimated based on the value of resource reselection counter and indicated reservation interval of the latest transmission.
Proposal 3
· 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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