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Introduction  
In the last RAN2 meeting, there was extended discussion on the final FFS part related to resource pools sharing between mode 3 and 4 UEs, i.e. the need for mode 3 UE sensing and reporting. There was no consensus and the issue was left open [1], as evidenced below:
	· Need of sensing and reporting from the UE: 
Yes: 7
No: 6
·  No consensus on the need of sensing and reporting from the UE



In this short contribution, we analyze the issue from a technical perspective and present our views.
Discussion
In Rel-14 V2X, two resource scheduling/allocation modes were specified:
1. Mode 3 (eNB-controlled resource allocation) whereby eNB provides specific resources (PSCCH & PSSCH) to be used for V2X transmission. Semi Persistent Scheduling (SPS) is also supported. This mode is only possible for UEs in coverage of the network.
2. Mode 4 (UE-Autonomous Resource Allocation) whereby eNB (pre)-configures resource pool(s) for PSCCH and PSSCH channel. UE performs sensing (based on measuring signal power) and selects resource for transmission according to predefined resource selection procedure. This is applicable to UEs both in coverage and out of coverage.
Now, for Rel-15, the key WI objective of supporting resource pool sharing means that at any given time, the resources potentially under use by mode 3 UEs can be selected for transmission by mode-4 UEs (and vice versa). Since the two resource selection mechanism inherently assume orthogonality for proper operation (by definition), there is a need to ensure that the potential collision cases are avoided (or at least minimized). In this regard, RAN2 considered a few enhancements to assist both the eNB and mode 4 UEs in resource selection efficiently [2]. Two of the more non-controversial options involved modifying the SCI for mode 4 UEs such that any mode 4 UEs configured in the same resource pools are able to read and infer information about the resource usage by mode 3 UEs.
In this regard, it was agreed that it is up to RAN1 to decide if modification in the SCI (non-zero reservation bits, mode indicator) can be supported for his purpose. Nevertheless, it should be noted that both these options are primarily to assist mode 4 UEs in sensing and resource reselection to avoid collisions. On the other hand, there is currently no way for the eNB to be aware of the current resource utilization of the shared resource pool by mode 4 UEs. So, to ensure a certain QoS/latency requirement when such information is not known at the eNB is indeed a tall order. 
That being said, the main proposal put forth by companies was to configure certain mode-3 UEs to perform sensing and reporting of specific resources to the eNB. In our view, while the need for the eNB to be aware of the resource usage is quite clear, the use of any sensing/reporting mechanism, particularly one that revolves around CBR measurements, is questionable. To clarify, if we consider CBR as the metric to represent resource usage by mode 4 UEs, two issues manifest. In the spatial dimension, CBR represents the fraction of sub-channels whose S-RSSI exceeds a given threshold during a fixed duration. In other words, it is an average over a number of different sub-channels over a time window and does not carry information about individual sub-channels being utilized. At the same time, in the temporal domain, the resource reselection for mode-4 UEs happens over a time window configured by a set of L1 parameters (T1, T2). In order to allow for robust resource usage, the values are generally configured to be quite low (order of ms), at least compared to the time scale of any such reporting. So, any reporting and sensing of CBR by mode-3 UEs is rendered less effective due to dynamic nature of resource usage by mode 4 UEs. On top of that, there is an added aspect of the reporting burden and overhead this places on mode 3 UEs which is certainly not desirable.
Observation:		Sensing/reporting of CBR may not effectively represent the availability of shared resources to eNB for scheduling mode 3 UEs.
So, in short, we think that if some sensing and reporting is to be considered for mode 3 UEs, it has to be specified with greater granularity and over a reduced monitoring window duration. For example, we can specify certain number of sub-channels and SL-RSRP thresholds to reduce the reporting overhead for mode 3 UEs [3]. Additionally, such measurement and reporting can be restricted to only certain UE types (P-UE vs V-UE) and only be done under certain load conditions (so as not to contribute to congestion). Of course, regardless of how such measurement reports are utilized by the eNB for mode 3 scheduling, one thing to ensure is that mode 4 transmission priority should be respected by eNB. At the same time, given the limited time we have for the completion of the WI (this being the last meeting) and the lack of consensus in RAN2, we do see the challenge of finalizing all the details of such a sensing and reporting procedure. 
In summary, we are open to defining some simplified measurement and reporting procedures (based on the principles discussed above) to aid the eNB in scheduling mode 3 UEs in shared resource pools. The eNB may configure specific parameters (i.e. sub-channels, periodicity, etc.) over specific resources and mode 3 UEs can indicate based on measurements whether they exceed a specified threshold. Another way could be for mode 3 UEs to simply indicate if the currently scheduled resources are deemed unsuitable for mode 3 operation (based on threshold), which seeks to avoid the burden of reporting overhead. In any case, some sensing and reporting mechanism should be considered if we are to obtain any usefulness from the resource pool sharing feature in Rel-15.
Proposal 1:	Some simplified sensing and reporting mechanism should be defined for mode 3 UEs to inform eNB of shared resource pool usage for Rel-15 eV2X.
Proposal 2:	If some measurement and reporting mechanism is defined for mode 3 UEs, transmission priority of mode 4 UEs should be respected by eNB when scheduling mode 3 UEs.

Conclusion
[bookmark: _Ref458739888]This contributions discusses the need for sensing and reporting for resource pool sharing between mode 3 and 4 UEs and makes the following proposals:
Observation:	Sensing/reporting of CBR may not effectively represent the availability of shared resources to eNB for scheduling mode 3 UEs.
Proposal 1:	Some simplified sensing and reporting mechanism should be defined for mode 3 UEs to inform eNB of shared resource pool usage for Rel-15 eV2X.
Proposal 2:	If some measurement and reporting mechanism is defined for mode 3 UEs, transmission priority of mode 4 UEs should be respected by eNB when scheduling mode 3 UEs.
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