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1 Introduction

In RAN1#87 meeting, the details on PUE partial sensing procedure was discussed. The sensing window is equally divided into 10 sub-windows of 100ms and PUE only senses a subset of sub-windows. In each sensed sub-window, the same set of Y subframes is sensed. By this way, PUE get certain sensing information while power consumption is reduced. 

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
Regarding congestion control, it was agreed that CBR is the average of measurements over 100ms absolute time. The 100ms absolute time for CBR measurement matches with the sub-window length in partial sensing. 
Agreement:
· Confirm the WA (100ms in absolute time) of CBR measurement duration:

· RAN2 can discuss whether any high layer operation is needed on CBR measurement.
In [1], it was proposed that at least in a configured transmission pool adopting partial sensing, a PUE measures CBR in the resource subset that the PUE sensed to support resource reselection. In this contribution, we provide our views on CBR measurement considering partial sensing by PUE.  
2 Discussion 
In RAN1#87, there were discussions whether PUE needs to do congestion control. From our point of views, since congestion control is critical for stability of V2X system, we prefer that all kinds of UE capable of sidelink reception should do congestion control. In the RRC parameter list sent to RAN2 [2], CR limit was defined in range 0 to 1 with granularity of smaller than 0.0001, which allows fine control the behavior of PUE. For example, assuming 10 sub-channels are configured in a subframe, k sub-channels for a PSSCH and one retransmission, CR for the PUE with traffic period of 1000ms is about 0.0001 X 2k, which can be much larger than 0.0001. In congested state, a PUE can reduce its PRB occupation or dropping a number of transmissions to reduce the interference generated for system stability. This is especially true for an area that PUE are quite crowded. 
Proposal 1:

· PUE can do congestion control . 

To support congestion control of PUE, there are two ways to get the CBR information in an area. 
The first option is relying on eNB to signal the CBR of an area, i.e. PUE will adjust its parameter according the signaled CBR. However, one drawback is the signaled CBR can only be an average value or estimated value, which cannot exactly match the interference condition at a particular PUE. Further, the signaled CBR likely reported by VUE is measured on all available subframes in a transmission pool, while PUE only does partial sensing and selects resource in a subset of available subframes. Then, there exists mismatch between VUE reported CBR and the real congestion condition among the subset of subframes used in PUE resource selection. 

To overcome the problem of eNB signaled CBR, a second option is that PUE could measure CBR at its convenience directly. Without increasing power consumption, PUE could only measure CBR using its partial sensed subframes. As shown in Figure 1, the sensing window is equally divided into 10 sub-windows of 100ms and PUE only senses a subset of sub-windows. In each sensed sub-window, the same set of Y subframes is sensed. Since CBR is defined as a measurement in a 100ms absolute time, up to 10 CBR measurements can be obtained by PUE in the sensing window. It is up to RAN2 whether any high layer filtering over the up to 10 CBR measurements is used. In this option, CBR is measured exactly corresponding to the subframes in PUE selection window. It allows the most suitable adjustment on transmission parameters. It is also possible to use the CBR measured by PUE to complement the eNB signaled CBR and target a more efficient operation. 
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Figure 1: partial sensing of PUE

As shown in Figure 2, a PUE does partial sensing right before resource selection. Up to 10 CBR samples are available before each resource selection. One more question is whether CBR measurements can be averaged across different instance of resource selection. Since the actually sensed subframes in a sub-window can be different for different resource selection, PUE measured CBR on different set of subframes in a sub-window. CBR should not be filtered in such a case. On the other hand, if PUE used same set of actually sensed subframes, filtering CBR may be beneficial. In conclusion, we prefer to leave such operation to PUE implementation. 
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Figure 2: CBR measurements before resource reselection
Proposal 2:

· PUE can measure CBR only in the sensing window before resource selection. 

· Up to PUE implementation to decide whether PUE can average CBR measurement corresponding to different resource selections.  

3 Conclusions
In this contribution, we provide our views on PUE to support CBR measurement and congestion control. We made the following observations and proposals, 

Proposal 1:

· PUE can do congestion control . 

Proposal 2:

· PUE can measure CBR only in the sensing window before resource selection. 

· Up to PUE implementation to decide whether PUE can average CBR measurement corresponding to different resource selections.  
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