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1 Introduction
In the RAN1 #84bis meeting, the following agreements were made for sensing with semi-persistent transmission [1]:
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 manageable complexity especially in terms of SA blind decodes UE buffer, etc.

In addition to the above agreements, the following conclusion was made regarding the energy measurement for sensing:

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
For sensing with autonomous resource selection, it is considered that both SA decoding and energy sensing are beneficial for the avoidance of transmission collisions. However, there are issues to be discussed regarding how each of them performs the sensing function. In this contribution, we provide our views on the sensing details for autonomous resource selection. 
2 Discussion
2.1 SA decoding and energy sensing
In the SA decoding, the transmitter UE decodes other UEs’ SA and identifies the resources for transmission. Therefore, SA decoding identifies the exact resources other UEs will use. Use of SA decoding for sensing will have relatively low specification impact because there is essentially no need of enhancement for the new functionality. 
Energy sensing can potentially detect the collision levels, and precise information can be provided for the transmitter UE. However, it increases the UE complexity, which should be carefully considered.

Since SA decoding has to be implemented in all the UEs, it can be the baseline sensing scheme. The UE can perform background sensing with SA decoding, where it can perform sensing without any transmission. This would be beneficial particularly for low latency transmissions and initial transmissions, where the UE needs to have the sensing result for the immediate transmission of a message.
Proposal 1: SA decoding should be applied as a baseline sensing scheme for all the UEs. 

In addition to SA decoding, it would be beneficial in some cases that energy sensing is applied in conjunction with the SA decoding. However, energy sensing may increase the UE complexity and UE power consumption because a large sensing period is necessary for averaging. Therefore, it should be carefully considered whether energy sensing should be always applied. There are some cases where energy sensing may be beneficial:
· Case 1: Congestion scenario, where the UE cannot easily find unoccupied resources

· Case 2: Coexistence scenario, where another system coexists with LTE V2X

For case 1, energy sensing can be beneficial because the traffic of sidelink is often considerably congested. In this case, the sensing UE may not find enough resources if it only performs SA decoding. Energy sensing can provide some detailed information of the resource occupation, and it may allow the UE to find more resources. Furthermore, since the UE suffers from the IBE issue in the congestion scenario, energy sensing can be advantageous for resource selection. For case 2, the UE may need to detect transmissions of a coexisting system, such as DSRC/802.11p, in some operation areas. Since the resources of the coexisting systems cannot be identified only by SA decoding, energy measurement would be needed in this case.
However, there are some cases where energy sensing would be avoided:
· Case 3: Pedestrian UEs

· Case 4: Low latency transmission

For case 3, the energy sensing would not be helpful for the pedestrian terminals because they are usually power conscious. For case 4, it would also not be helpful in the initial transmission or event trigger transmission because they often require low latency resource allocation. In these cases, the UE should select resources only with the SA decoding. With these implementations, however, the collision avoidance performance may be sub-optimal, but they will provide an efficient and lower latency communication. Therefore, energy sensing should not be applied as the default sensing scheme for these cases. It should be configured in an on-demand basis only when the UE needs to use it in addition to SA decoding. 

Observation 1: There are cases when energy sensing is required, but it should not be configured all the time.
Proposal 2: Energy sensing should be occasionally configured, in addition to the SA decoding. The configuration mechanism of the energy sensing should be further studied.
2.2 Energy measurement for sensing
In terms of the energy sensing, three options were selected for the purpose of resource selection of PSSCH:

(a)Measurement of reception power of the decoded SA
(b)Measurement of energy in SA resource
(c)Measurement of energy in data resource
The measurement of PSSCH can be categorized with two schemes: one is indirect measurement (option a and b), and the other is direct measurement (option c). 
In the indirect measurement, the UE measures the PSSCH resource based on the SA measurement. This will allow an efficient measurement when good correlation is available between the SA and data. If the resource allocation between SA and data is mapped in different subframes, the sensing accuracy would be degraded due to the decreasing coherence of the channel. 
In the direct measurement, the UE measures the PSSCH resource directly, which allows more accurate measurement results compared with the indirect measurement. Application of SA decoding together with energy sensing will improve the efficiency of the measurement in the direct measurement.
Proposal 3: Measurement of energy in data resource should be supported.

Proposal 4; Measurement of energy in SA resource should be supported only when same-subframe resource allocation is applied.
3 Summary
In this contribution, the following observation and proposals are made:
Observation 1: There are cases when energy sensing is required, but it should not be configured all the time.
Proposal 1: SA decoding should be applied as a baseline sensing scheme for all the UEs.
Proposal 2: Energy sensing should be occasionally configured, in addition to the SA decoding. The configuration mechanism of the energy sensing should be further studied.

Proposal 3: Measurement of energy in data resource should be supported.

Proposal 4; Measurement of energy in SA resource should be supported only when same-subframe resource allocation is applied.
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