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Introduction
In RAN1 #84bis meeting, UE semi-persistent transmission based on sensing was discussed with the following agreements:
Agreement:
· Both SA decoding and energy measurement are supported for sensing in UE autonomous resource selection.
· FFS how each of SA decoding and energy measurement is used.
· Note: strive for a design with managable complexity especially in terms of SA blind decodes, UE buffer, etc.
Conclusion for Energy measurement for sensing:
· Continue discussion until next meeting for the following options for the purpose of resource selection for PSSCH
· Measurement of reception power of the decoded SA
· Measurement of energy in SA resource
· Measurement of energy in data resource
This contribution provides considerations on how to use SA decoding and energy measurement in SPS-based sensing process.
Discussion
Sensing strategies including SA decoding and energy measurement are considered for semi-persistent Mode 2 transmissions. The common mechanism of energy measurement is measuring the reception power on each RB of each subframe in a sensing period, and recording the results in a congestion map. To be more specific, each element in the map is associated with a RB in the sensing period, and value of the element is reception power on corresponding RB. Similarly, SA decoding can be used to construct a congestion map but within the map each element records the degree of occupation of a RB in the sensing period, e.g. how many times the RB is used by other UEs. Enhancements such as in-band emission model can also be added to the SA decoding map.
The reliability of above two maps should be compared. Due to half-duplex restriction, reception power of the subframe that UE transmits its own traffic on is blank in the energy measurement map. For the SA decoding map there appears more complicated situations. Similarly on the transmission subframe SA messages from other UEs cannot be received, thus there may be potential undetected data messages on uncertain subframes. Moreover, UE will possibly lose some collided SA messages, which also means the SA decoding map cannot be guaranteed complete. Another potential problem is that in high vehicle density scenarios, all resources may be occupied by vehicle transmissions and UE has to select resources with lowest degree of occupation. However, whether a RB is used (of affected by in-band emission) by far UEs or near UEs is actually different, and this can hardly be measured by SA decoding without other enhancements. 
As a conclusion, SA decoding can be beneficial but lacks reliability. Therefore, we suggest a congestion map constructed by energy measurement should be a baseline of sensing.
Proposal 1: A congestion map constructed by energy measurement should be a baseline of sensing. Enhancement including SA decoding should be considered.

Energy measurement should at least include measurement of energy in data resource. Similarly to data transmission, sensing can also be used for SA regardless of random or semi-persistent SA transmission, therefore measurement of energy in SA resource can be beneficial. However the accuracy and complexity of SA resource measurement should be further analysed. Since in high speed scenarios the probability of SA collision is relative low, we suggest at least in Urban scenarios, measurement of energy in SA resource should be considered. Furthermore, measurement of reception power of the decoded SA can be beneficial with the following enhancement.
There are two potential degradations of energy measurement: the inaccuracy with RB level measurement granularity and the lack of detection ability of burst resource occupation caused by mobility and reselection. SA decoding can be used to enhance the performance of energy measurement. Once a subframe is chosen for transmission, decoded SA content can be used to assist deciding which RBs on the subframe are directly occupied by other UEs and which RBs are affected by in-band emission. Furthermore, reception power of decoded SA messages and of data messages from the same UE in previous scheduling periods (if exists) can be used to predict reception power of data in current and future scheduling periods. Therefore SA decoding can be used to correct energy measurement result. For instance, if SA from a tx UE indicates that associated data message will appear on certain resources which are not selected by the tx UE for transmission in previous sensing periods, corresponding congestion elements in the energy measurement map can be modified based on the predicted reception power of the associated data message. This solution is especially helpful if SPS reselection time or semi-persistent resource validity is indicated in SA.
Proposal 2: Energy measurement should include measurement of energy in data resource, and measurement of energy in SA resource at least in Urban scenarios, and measurement of reception power of decoded SA if SA decoding is used to enhance energy measurement.
Proposal 3: SA decoding can be used in frequency resource selection to avoid occupied resources. Reception power of decoded SA and of data from a given UE can be used to predict reception power of subsequent data from this UE. The combination of SA content and prediction of associated data message reception power can be used to correct energy measurement result.

Conclusion
Proposal 1: A congestion map constructed by energy measurement should be a baseline of sensing. Enhancement including SA decoding should be considered.
Proposal 2: Energy measurement should include measurement of energy in data resource, and measurement of energy in SA resource at least in Urban scenarios, and measurement of reception power of decoded SA if SA decoding is used to enhance energy measurement.
Proposal 3: SA decoding can be used in frequency resource selection to avoid occupied resources. Reception power of decoded SA and of data from a given UE can be used to predict reception power of subsequent data from this UE. The combination of SA content and prediction of associated data message reception power can be used to correct energy measurement result.

