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1   Introduction
In RAN2#93bis meeting[1], we discussed the V2X transmission path switch between PC5 and Uu. And we had an email discussion regarding this issue. enhancement and came to the following agreement and FFS:
-
Identify need/use cases and whether there is something that has to be done

-
Identify key aspects to address and gather companies views/solutions on these aspects and main benefits of the solutions.  Solutions should be limited to the ones proposed in papers in this meeting.  
And in the email discussion, we discussed the use cases for path selection/switch by E-UTRAN, by which we have decided that the load of PC5 or Uu should be one of the key use case for E-UTRAN to decide the PC5 and Uu path switch. 
eNB naturally has the load information of Uu since all the Uu interface radio resources including DL and UL are allocated by eNB itself. In that sense, we need only to take into account how the eNB has the load information of PC5 to decide path switch between PC5 and Uu. 
In this contribution, we will discuss how the eNB has the load information of PC5 to decide path switch between PC5 and Uu. 
2   Discussion
2.1   How the eNB configures the UE to perform PC5 measurement
In the email discussion [2], we defined one of the use case for E-UTRAN to decide the path switch between PC5 and Uu:

In case both PC5 and Uu are supported by the E-UTRAN, the eNB may select the transmission path according to the load condition in PC5/Uu interface. For example, when PC5 is congested, the eNB may switch some V2V traffic to Uu interface. Or, when UL or DL capacity is not sufficient for V2V, eNB may offload V2X messages to PC5.
In mode 2 TX resource allocation method, the eNB allocates a resource pool for all the UEs, and all the UEs shall use the resource for the transmission of SA and data. We believe that compared to eNB implementation, UE reporting are more accurate and this method is available in RAN1 based on sensing to provide such reports on the load conditions seen by a particular UE. So we propose to enable the UE to performs PC5 measurement and reports PC5 load condition to the eNB
Proposal 1: UE performs PC5 measurement and reports PC5 load condition to the eNB. 
Alone with the UE PC5 measurement and load reporting mechanism, it is obvious that not all the UEs need to perform PC5 measurement and reports PC5 load condition to the eNB. On the contrary, the eNB only need to configure some UEs by RRC dedicated signalling to perform PC5 measurement and reports PC5 load condition to the eNB.
Proposal 2: the eNB configures specific UEs by RRC dedicated signalling to perform PC5 measurement and reports PC5 load condition to the eNB.
In this contribution, we propose a method to enable the UE to perform PC5 measurement. In this method, the UE only need to measure the energy of each PRB in the mode 2 resource pool. The UE doesn’t need to demodulate the data, so as to lower the complexity of the UE.

The eNB can configure a threshold for a UE, THRPRB_RX, the UE may use this threshold to measurement each PRB in the resource pool. First the UE measure the energy of each PRB in the mode 2 resource pool and get the power: PRB_Rx_Power. 
Then if the PRB_Rx_Power is higher than the threshold configured by the eNB, then the UE marks this PRB 1, otherwise 0. 

We count the number of the PRBs marked by 1 in the statistical cycle “T”, which is configured by the eNB,   as
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, and then we count the number of all the PRBs in the statistical cycle T, as . 
After the above work, the load evaluation of the mode 2 resource pool is: 
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Proposal 3: the eNB configure a power threshold for a UE, THRPRB_RX, the UE may use this threshold to measurement each PRB in the resource pool.
Proposal 4: the eNB configure a statistical cycle “T”, the UE measure the PC5 energy in this statistical cycle “T” to count the total number of all the PRBs whose has higher energy than THRPRB_RX
2.2   Measurement report triggering
If the UE performs PC5 measurement and report PC5 load condition to the eNB, there shall be an additional measurement event triggered for this UE to report the PC5 measurement result. After the UE performed above measurement, the UE will judge the load evaluation, if the evaluation fulfils the measurement event triggered configured by RRC, then the UE will report the load evaluation collected regarding the mode 2 resource pool via RRC measurement report. 
So we will add a new measurement event for V2V UE to measure the PC5 load. 
Event D1(Load of the sidelink data pool becomes higher than threshold)

The UE shall:

1>
consider the entering condition for this event to be satisfied when conditionD1-1, as specified below, is fulfilled;

1>
consider the leaving condition for this event to be satisfied when condition D1-2, as specified below, is fulfilled;

Inequality D1-1 (Entering condition)
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Inequality D1-2 (Leaving condition)
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The variables in the formula are defined as follows:

Msl is the measurement result of the sidelink data pool, not taking into account any offsets.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).

Thresh is the threshold parameter for this event (i.e. d1-Threshold as defined within reportConfigEUTRA for this event).

Proposal 5: introduce a PC5 load measurement event which allows the UE to trigger PC5 load measurement and report.
3   Conclusion
In this contribution, we discussed how the UE should perform PC5 measurement and how to enable the UE to report PC5 measurement to the eNB. Hereby we have the following proposals: 

Proposal 1: UE performs PC5 measurement and reports PC5 load condition to the eNB. 
Proposal 2: the eNB configures specific UEs by RRC dedicated signalling to perform PC5 measurement and reports PC5 load condition to the eNB.
Proposal 3: the eNB configure a power threshold for a UE, THRPRB_RX, the UE may use this threshold to measurement each PRB in the resource pool.
Proposal 4: the eNB configure a statistical cycle “T”, the UE measure the PC5 energy in this statistical cycle “T” to count the total number of all the PRBs whose has higher energy than THRPRB_RX
Proposal 5: introduce a PC5 load measurement event which allows the UE to trigger PC5 load measurement and report.
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