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1. Introduction
In the last RAN2#102 meeting, it was agreed to introduce specification support of UE sensing and reporting for mode 3 in the case of mode 3 and mode 4 resource pools are shared. In this contribution, we provide our views on some necessary L1 processing in Rel-15 to enable this new feature.
2. Discussion
2.1 UE sensing in mode 3
In principle, the intention purpose of UE sensing in mode 3 would be the same as sensing in mode 4, where the outcome of sensing should allow the resource selection function (regardless @ UE or eNB) to be able pick a resource that has not been reserved and/or the measured PSSCH-RSRP is below a configured threshold (SL-ThresPSSCH-RSRP). Moreover, since the shared resources could be used by any Rel-15 and legacy Rel-14 UEs, all existing resource reservation periods/intervals should be supported as well. This means, the sensing operation for mode 3 and the sensing duration would be much the same and to cover the last 1 sec period as in mode 4. 
Proposal 1: The UE sensing operation and duration for mode 3 should be the same as in mode 4 to cover at least 1 sec period.
The trigger for UE to start performing the sensing operation in mode 3 could, however, be done differently to mode 4 sensing, for which the sensing could start right after receiving resource pool configuration details. For mode 3 sensing it can be triggered by:

Option 1: The eNB determine the timing of UE sensing since it controls the transmission timing for the UE as well. Additionally, since the eNB knows the geo-location of the UE and due to in-band emission, the eNB could also indicate the resource region for which the UE should perform sensing. Once the UE moved to a different geo-location, the sensing may be no longer necessary due to no overlapping mode 3 and mode 4 resources.
Option 2: If eNB did not trigger resource sensing, the UE self-determine the timing and the resource region to perform sensing. To save UE processing resource and power consumption, the triggering timing could be based on data packet arrival. For urgent packet transmissions, it may temporary operate in mode 4 until receiving SL scheduling grant from the eNB. The resources over which the UE should perform sensing could be also based on its knowledge of partially or fully overlapping resources between configured/pre-configured mode 3 and mode 4 pools.
Proposal 2: The triggering of UE sensing for mode 3 could be based on eNB indication or UE self-determined.
· If eNB triggered, it should provide to UE information relating to region of resources where UE should perform sensing within the mode 3 pool as well as an option of deactivating the sensing operation.

· If UE self-triggered, the sensing should be performed only on overlapping resources between configured/pre-configured mode 3 and mode 4 pools.

2.2 UE reporting in mode 3
For UE reporting in mode 3, as mentioned previously, the report (or sensing results) should allow the eNB to select a resource that would most likely not cause a Tx collision with other UEs. That is, a resource that has not been reserved and/or the measured PSSCH-RSRP is below a threshold. Therefore, similar to mode 4 resource selection, a set of available resources (like the set 
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) should be reported to the eNB, where n is the subframe in which UE sends its report to the eNB, and 
[image: image3.wmf]1

T

 is the time gap between the UE report and start of the resource selection window and it should be indicated by the eNB when triggering the UE report. 
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 should be selected by the UE so that latency requirement associated with the data TB can be fulfilled. A UE reporting and resource selection timing diagram is shown in Figure 1.
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Figure 1: UE reporting and resource selection timing diagram
As shown, when eNB triggers the UE reporting and provide a UL grant at the same time (for sending the UE report), it should indicate the start timing for the resource selection window. Effectively, 
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 is the earliest subframe timing when UE can possibly start transmitting its message. By taking into account of message preparation time at the UE and some additional time needed to receive SL scheduling grant from the eNB, 
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 should be at least 4~8 subframes after the UE reporting subframe n. In addition to the 
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 time gap, the eNB should also indicate other information that is needed for resource selection:
· Size of reporting resource set for 
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 as in mode 4 or it can be limited within 5~10 resources for overhead saving.
· Length of contiguous sub-channels (
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Proposal 3: For UE reporting in mode 3, a set of available resources (like the set 
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, should be reported to the eNB, where
· n is the subframe in which UE sends its report to the eNB,

· 
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 is the time gap between the UE report and start of the resource selection window (at least 4~8 subframes taking into account of time needed for SL grant and message preparation time),

· 
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 should be selected by the UE to fulfil latency requirement associated with the data TB.

Proposal 4: When eNB triggers the UE to report 
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, the following information should be provided:
· 
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 time gap to the start of the resource selection window
· Size of reporting resource set for 
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· Length of contiguous sub-channels (
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3. Conclusion

In summary:
Proposal 1: The UE sensing operation and duration for mode 3 should be the same as in mode 4 to cover at least 1 sec period.
Proposal 2: The triggering of UE sensing for mode 3 could be based on eNB indication or UE self-determined.

· If eNB triggered, it should provide to UE information relating to region of resources where UE should perform sensing within the mode 3 pool as well as an option of deactivating the sensing operation.

· If UE self-triggered, the sensing should be performed only on overlapping resources between configured/pre-configured mode 3 and mode 4 pools.

Proposal 3: For UE reporting in mode 3, a set of available resources (like the set 
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