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1 Introduction
In this contribution, we propose RAN2 to work on the sensing mechanism for UE autonomous resource selection when V2V service is realized on sidelink operation. It is clear that one of the major reasons which disturb the QoS of UE autonomous resource selection is the collision problem when more than one Tx UE selecting the same RBs to deliver messages. In R.12 and R.13, the message collision problem in UE autonomous resource selection is not discussed since QoS issue of sidelink is not addressed. However, for V2V service, it is inevitable for RAN2 to discuss how to improve the QoS of UE autonomous resource selection. In RAN1#84 meeting, RAN1 has agreed to improve the QoS of UE autonomous resource selection by sensing and semi-persistent transmission. Therefore, RAN2 shall also work on the configuration of sensing transmission in this working item. Moreover, it is worthy to note that V2V message congestion could not be totally solved only by sensing when the resource pools are fully occupied. To solve this problem, network may need to adjust resource pools or provide dedicated sidelink resources to connected UEs. To achieve these implementations, the network needs to recognize the congestion phenomenon in sidelink resource pools. Since UE can find out the congested phenomenon by sensing, we propose UE to report resource pool sensing results to network.  
2 Discussion   
    In Rel. 14, sidelink operation is applied to support V2V message transmission [1-2]. However, some enhancements are in need when V2V messages are delivered through sidelink operation. For example, a Tx UE may suffer V2V message collision with other Tx UE(s) in Mode 2 direct communication (UE autonomous resource selection). To address this problem, RAN1 has achieved the following agreements in RAN1#84 meeting [3]: 

So, V2V message collision problem may be prevented by Tx UE choosing a set of ‘clean’ RBs for V2V message transmission. 
Based on the observations of RAN1[3], some details about the sensing mechanism still need further study, such as: 1) when the Tx UE should sense the resource pools? ; 2) when the Tx UE should reselect RBs?; and 3) signaling to aid sensing, etc. 

Observation 1: Sensing mechanism may help Tx UE to avoid message collision problem before V2V message transmission. The details of sensing mechanism may need further study. 

It is clear that some of the FFS issues are related to RAN2. Therefore, we propose RAN2 to work on the UE autonomous resource selection with sensing mechanism. 
Proposal 1:  RAN2 is suggested to work on the UE autonomous resource selection with sensing mechanism.
    However, it is also worthy to note that the V2V message transmission may still be disturbed even Tx UE selects/reselects resources based on its sensing result. It may because the resource pools are fully occupied and the Tx UE can’t find out suitable RBs for V2V message transmission. 
Observation 2: V2V message transmission could still be disturbed when the resource pools are fully occupied. 
To prevent such problem, the network may need to adjust the resource pools configuration or reallocate dedicated resource to connected UE in an effective way. One possible approach is Tx UE providing sensing report to its serving cell when it senses the resource pools are almost fully occupied. By receiving the report, eNB can reconfigure sidelink resource to Tx UEs. 
Observation 3: UE may report its sensing results to its serving cell when resource pools are almost fully occupied. So, the network could reconfigure sidelink resources to Tx UEs after receiving the report. 
Based on observation 2 and observation 3, we propose UE shall report resource pool sensing results to network to improve the QoS of V2V message transmission on sidelink operation.  
Proposal 2: UE shall report resource pool sensing results to network to improve the QoS of V2V message transmission on sidelink operation.  
3 Conclusion 
 In this contribution, we have provided our observation that sensing could help Tx UE avoid V2V message collision problem. Details of sensing mechanism still needs further study. 
Observation 1: Sensing mechanism may help Tx UE to avoid message collision problem before V2V message transmission. The details of sensing mechanism may need further study. 

So, to improve the QoS of V2V message transmission, RAN2 is also suggested to work on the UE autonomous resource selection with sensing mechanism. 
Proposal 1:  RAN2 is suggested to work on the UE autonomous resource selection with sensing mechanism.

However, V2V message transmission may still be disturbed when the resource pools are fully occupied. In this condition, Tx UE needs to inform the network to reconfigure sidelink resource.   
Observation 2: V2V message transmission could still be disturbed when the resource pools are fully occupied. 

Observation 3: UE may report its sensing results to its serving cell when resource pools are almost fully occupied. So, the network could reconfigure sidelink resources to Tx UEs after receiving the report. 
Therefore, we propose UE shall report 
Proposal 2: UE shall report resource pool sensing results to network to improve the QoS of V2V message transmission on sidelink operation.   
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Agreements:


Sensing with semi-persistent transmission is supported


UE transmits PSSCH (when data is available) on a selected set of periodically occurring resources until a resource reselection occurs


Other details are FFS


Sets of resources among which a UE selects can be restricted based on the geo information of the UE


Send LS to RAN2 asking them to enable mapping a set of locations to a set of resources





Observations:


The following issues can be considered for resource allocation for V2V mode 2. It does not mean that each issue requires a solution.


Issue 1: SA resource selection


Sensing is used if SA and the associated data are transmitted in the same subframe


FFS between random and sensing if not


Issue 2: How can a UE obtain information for identification of the resources that will be occupied and/or collided by the other UEs? 


Based on energy sensing, SA decoding, data decoding, assistance from eNB, or a combination. 


Issue 3: What does the UE do with this information?


Based on energy sensing: 


Option 1: Resources with relatively low energy can be selected. Resources with relatively high energy are not selected.


Option 2: To select resources that lead to FDM with resources on which high energy is observed.


Based on SA decoding: UE avoids resources indicated by the decoded SA.


Issue 4: Reselection


Reselection may be triggered if UE recognizes a problem in its resource selection. FFS the definition of this problem (e.g., resource collision).


Reselection may be triggered periodically, randomly, or in a combination of the two.


Reselection may be triggered by eNB instruction or geo-information.


Reselection may be triggered if traffic characteristics is changed.


Issue 5: Signaling to aid sensing


E.g., reservation


Issue 6: Priority


Issue 7: Coexistence of mode 1 and 2


Issue 8: How to determine the amount of resources to use
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