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Introduction
In RAN1#86 resource selection mechanisms for pedestrian UE was discussed with following agreements [1]:
Agreement:
· 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
· If a P-UE uses random selection, it shall only pools in which random selection by P-UEs is permitted
· It is up to network configuration whether a pool in which random selection by P-UEs is permitted overlaps with other pools
· The specification supports the possibility to configure pools in which random selection by P-UEs is not permitted
· The specification supports the possibility for a P-UE to use partial sensing in a subset of subframes
· Details of P-UE partial sensing are FFS
· V2V sensing-based resource selection is the baseline; strive to define P-UE partial sensing-based resource selection to be as similar as possible to V2V sensing-based resource selection
· 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
· If a P-UE uses partial sensing, 
· details of resource pool FFS
In this contribution we will discuss the remaining details on support partial sensing for pedestrian UE.
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Sensing window for P-UE
[bookmark: OLE_LINK4]As per the existing specification, UE can reserve same frequency resources with a periodicity of i*P, where the value of i can be varying from one to 10[2]. Therefore, if P-UE senses during a limited time window, it should repeat the window at least every P ms to identify all possible reservations. Furthermore, when P-UE performs resource selection/reselection, UE should have sensed on the sensing window with all allowed resource reservation periodicities configured by higher layer (e.g. at least sensed the sensing window for 1s if the configured maximum allowed reservation period is 1s) before using the sensing result for resource reselection. Note that the P-UE may not know when the resource selection/reselection will be performed (e.g when packet generation period changes suddenly), and every packet has to be transmitted within 100ms, therefore in case of the value of P is larger than 100ms, P-UE should also repeat the sensing window every 100ms, as shown in Figure 1.
Proposal 1
· Sensing window for P-UE should be periodically occurred with a period of 100ms;
· UE should have sensed on the sensing window with all allowed resource reservation periodicities configured by higher layer before using the sensing result for resource reselection.


Figure 1 Sensing windows for P-UE
Resource selection 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 2
· 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. 
Sensing window adjustment
[bookmark: _GoBack]Sensing window should be changed if the average power of the resources within the sensing window is high. In this way some pedestrian UE can be offloaded to the other resources and congestion on the resources of the original sensing window can be mitigated thereby. Changing of sensing window is preferably done by expanding-and-shrinking manner. It can be left to UE implementation to decide where to select the new sensing window and how big of the expanded sensing window size. However, UE has to guarantee that at any time there are resources having been fully sensed (i.e. sensed with all allowed resource reservation periodicities). One example is given in Figure 2, P-UE can expand the sensing window size to be twice of the original one, after that P-UE should continue sensing on the resources of the original sensing window until 1s later. In this way, P-UE can still use the sensing results in original sensing window to select/reselect resources before the new sensing window is fully sensed.


Figure 2 Sensing window adjustment process
Proposal 3
· Sensing window can be changed if UE find that the power of most resources in the sensing window is high;
· UE has to guarantee that at any time there are resources having been fully sensed;
Conclusions
In this contribution, we discussed the remaining details of partial sensing based resource selection for pedestrian UE, we have following proposals:
Proposal 1
· Sensing window for P-UE should be periodically occurred with a period of 100ms;
· UE should have sensed on the sensing window with all allowed resource reservation periodicities configured by higher layer before using the sensing result for resource reselection.
Proposal 2
· 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 3
· Sensing window can be changed if UE find that the power of most resources in the sensing window is high;
· UE has to guarantee that at any time there are resources having been fully sensed;
References:
[1] [bookmark: _Ref446606280][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: _Ref430760343]RAN1 Chairman’s Notes, 3GPP TSG RAN WG1 Meeting #86
[2] [bookmark: _Ref462827362]R1-16822, “Introduction of V2V into TS36.213”, Motorola Mobility 


1

oleObject1.bin
�

1 s


100ms


Sensing window, e.g. 10ms


selection window, e.g. 10ms


Resource selection instance



image3.emf
1 s

100ms

Original sensing window, 

10ms

1 s

100ms

Expanded temporary sensing window, 

20ms

1 s

100ms

New sensing window, 

10ms


oleObject2.bin
�

1 s


100ms


Original sensing window, 10ms


1 s


100ms


Expanded temporary sensing window, 20ms


1 s


100ms


New sensing window, 10ms



image2.emf
1 s

100ms

Sensing window, 

e.g. 10ms

selection window, 

e.g. 10ms

Resource selection 

instance


