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[bookmark: _Ref298777854]Introduction
[bookmark: _Ref174151459][bookmark: _Ref189809556]In RAN1 #86, the following agreement which is relevant to P-UE resource selection were made,
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 discuss the details on partial sensing of P-UE.   
Discussion
P-UE can measure limited resources within sensing window to reduce battery consumption as illustrated in Fig. 1. The partial sensing resource can be configured by network. Network can configure multiple resource sub-sets within a sensing window for partial sensing of P-UE. The configuration of a partial sensing resource sub-set should be associated with the restriction of I values which is relevant to configurable reservation periods, but the partial sensing resource sub-set can be network implementation issue. 
Proposal 1: Network can configure multiple resource sub-sets within a sensing window for partial sensing. 
[image: ]
Fig. 1 Illustration of an example of partial sensing of P-UE
When the multiple resource sub-sets are configured by network or (pre)configured in outside coverage, UE can select one or more sub-sets for partial sensing. The selection of the partial sensing sub-set/resource/window can be based on random selection or based on S-RSSI measurement or congestion level measurement. 
Proposal 2: When the multiple resource sub-sets are configured by network or (pre)configured in out-of-coverage, UE can select one or more sub-sets for partial sensing. The selection of the sensing sub-set can be based on random selection or S-RSSI or congestion level measurement. 
When a UE performs the partial sensing, the selection window should be restricted by the selected partial sensing sub-set since the UE will have no sensing information outside the selected partial sensing sub-set.
Proposal 3: When a UE performs the partial sensing, the selection window should be restricted by the selected partial sensing sub-set. 
If a UE cannot find suitable resource(s) within the selected partial sensing window or congestion level exceeds a threshold or reselection is triggered, the partial sensing resource change can be triggered. 
Proposal 4: If a UE cannot find suitable resource(s) within the selected partial sensing window/sub-set or congestion level exceeds a threshold or reselection is triggered, the partial sensing resource change can be triggered.
When changing the partial sensing resource, two alternatives can be considered; 1) random selection 2) sensing/measurement based selection. For the second alternative, measurement information for other non-selected partial sensing resource is necessary. Before triggering the change of the partial sensing sub-set, UE tries to measure the other resource for potential change of the partial resource. In the agreed V2V sensing operation, UE do not need to sense resources right after resource selection is performed until resource reselection triggering subframe-1000. When a UE perform the partial sensing resource change, more than one partial resource sensing can be performed but this will cause larger battery consumption of P-UE. To alleviate this issue, UE intentionally performs the partial sensing for the non-selected partial sensing resource right after resource (re)selection is performed. In addition, hysteresis can be applied for the partial sensing resource reselection not to trigger frequent partial sensing resource change. The detailed operation can be further discussed for the second alternative. 
Proposal 5: When changing the partial sensing resource, two alternatives can be considered; 1) random selection 2) sensing/measurement based selection. For the second alternative, the details can be further discussed.  
[bookmark: _GoBack]P-UE may not have dedicated Rx chain to reduce UE implementation cost. For the partial sensing resource, UE can borrow the DL Rx chain from Uu carrier. Prioritization issue for partial sensing should be discussed. In similar with random selection for P-UE as discussed in our companion contribution [1], P-UE may not have dedicated Tx chain at 5.9GHz. Tx chain can be temporally borrowed for P-UE transmission by ProSe gap. 
Observation 1: P-UE may not have dedicated Tx and/or Rx chain. 
Proposal 6: Tx and/or Rx gap for partial sensing of P-UE should be discussed in V2X WI. 
Conclusion
This contribution discussed the details on partial sensing of P-UE. Based on the discussions, the following proposals were made: 
Proposal 1: Network can configure multiple resource sub-sets within a sensing window for partial sensing. 
Proposal 2: When the multiple resource sub-sets are configured by network or (pre)configured in out-of-coverage, UE can select one or more sub-sets for partial sensing. The selection of the sensing sub-set can be based on random selection or S-RSSI or congestion level measurement. 
Proposal 3: When a UE performs the partial sensing, the selection window should be restricted by the selected partial sensing sub-set. 
Proposal 4: If a UE cannot find suitable resource(s) within the selected partial sensing window/sub-set or congestion level exceeds a threshold or reselection is triggered, the partial sensing resource change can be triggered.
Proposal 5: When changing the partial sensing resource, two alternatives can be considered; 1) random selection 2) sensing/measurement based selection. For the second alternative, the details can be further discussed.  
Observation 1: P-UE may not have dedicated Tx and/or Rx chain. 
Proposal 6: Tx and/or Rx gap for partial sensing of P-UE should be discussed in V2X WI. 
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