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1 Introduction
In the RAN1 #84bis meeting, the following agreements were made for the sensing with semi-persistent transmission [1]:
Agreement:

· If at TTI n resource selection/reselection is triggered in UE autonomous resource selection mode,

· The UE at least senses between TTI n-a and TTI n-b (FFS a and b with a>b>0), where a and b are integers

· Working assumption: The values a and b are common for V2V UEs. 

· UE selects time-frequency resource(s) for PSSCH 

· UE transmits SA in TTI n+c where c is an integer

· FFS whether c is a fixed value (>= 0) or variable.

Agreement:

· In UE autonomous resource selection mode,

· UE transmits SA at TTI n+c indicating the associated data which is transmitted at TTI n+d (FFS d with d>=c), where c and d are integers

· UE indicates whether it intends to reuse the frequency resource signaled for transmission at TTI n+d for potential transmission at TTI n+e for another TB (FFS e with d<e), where e is an integer

· FFS whether this indication is implicit or explicit.

· FFS if and how to signal the value for e

· FFS how the UE determines the value for e

· FFS whether e is a single value or can be multiple values

· FFS whether, and if so how, a UE can notify later that it no longer intends to use the resource at TTI n+e.

· FFS how the UE decides to indicate this

· Other details FFS

Agreement:

· The following two cases are supported:

· SA and the associated data are transmitted in the same TTI, 

· SA and the associated data are transmitted in different TTIs

· The scheduling timing between SA and associated data is variable

· In UE-autonomous resource selection mode, the timing is chosen by the transmitting UE from a configurable range

· In eNB-scheduling mode, the timing is determined by eNB

· SA includes information about the scheduling timing

· Note: the association does not necessarily include the case of intention of using the resources for a different TB, if any (which is FFS)

For the autonomous resource allocation, it is considered that sensing is beneficial for the avoidance of transmission collisions. However, there are still several open issues to be discussed regarding the behavior of transmitter UEs. In this contribution, we provide our views on the transmitter UE behavior when performing sensing and resource selection/reselection. 
2 Discussion
2.1 Sensing window and transmission timing
In the previous meeting, parameters a, b were defined for sensing when the UE performs a resource selection/reselection at TTI n. The time duration b – a can be defined as the sensing window. The UE performs sensing during this period and it selects resources for transmission at TTI n. 

One of the open issues relating to the sensing window is whether or not common values are configured for all the V2V UEs. In general, the duration of the sensing window impacts the sensing accuracy, UE power consumption and fair resource access. If different durations are configured for the sensing window among the V2V UEs, they will have different opportunities for the allocation of the transmission resources. Therefore, it is probable that an equal duration is configured for the sensing window among the V2V UEs when they are treated with the same fairness.
If a prioritized operation is needed, however, a UE-specific sensing duration may be configured. For example, in general, since the pedestrian UEs are more power sensitive than the vehicular UEs, the value of sensing window duration of a pedestrian UE may be different from that of a vehicular UE.
In terms of the timing of the sensing window, it would be beneficial if parameters a, b can be variable among the UEs. When the duration is a common value, but the timing is adjustable with the variable parameters, the sensing window can provide better flexibility for the resource access.

Another open issue relating to the sensing window is the interruption of transmitter UEs. If the transmitter UE configures multiple SPS transmissions, there is a concern that one of the SPS processes may transmit a signal during the sensing window of another SPS process. In our view, because the duration of the sensing window should usually be the same, the sensing window that coincides with the transmission of another SPS process needs to be extended taking the interruption timing into consideration.

Proposal 1: Parameters a, b should be common for all the V2V UEs with the same priority assumption, but they should be different among UEs with different priority assumptions.
After the sensing operation, the transmitter UE transmits SA in TTI n+c and transmits the associated data at TTI n+d. The question here is whether or not the sensing window is affected by c. In our view, c should be variable because the transmission timing depends on the sensing results. If c is a relatively large value (compared to the sensing window time), the correlation between the sensing result and the transmission resource may be considerably small. To alleviate this concern, sliding and/or extension of the sensing window may be beneficial. For the sliding window, parameters a, b are reconfigured depending on the value of c. For example, the sensing window can be given by n-a+c to n-b+c. Similarly, the extended sensing window can be given by n-a to n-b+c.
Observation 1: When parameter c is variable, the resource correlation between sensing results and actual transmission can vary
Proposal 2: To keep a good correlation between the sensing results and resource selection, a mechanism for parameter reconfiguration should be introduced. 
The UE selects the time-frequency resources(s) for PSSCH based on the sensing results. In the previous meeting, it was agreed that SA and the associated data can be transmitted in the same TTI or different TTI with variable timing. When parameter d is variable, it is necessary that not only the data resource selection but also the control resource selection should be taken into account by the transmitter UE. If parameter d is a fixed value (i.e., d=0), the allocation of the control resources can be easily determined within the data resources. When the transmitter UE finds the data resources with the sensing, it can also easily find the control resources because the position of these resources is related by the fixed value of d.
Proposal 3: To avoid complexity of resource allocation, it is preferable that the relationship between SA and data transmission should be fixed. 
2.2 Resource reservation
After data transmission, the UE can indicate that it intends to reuse the frequency resource, which is signaled for the transmission at TTI n+d, and for the potential transmission at TTI n+e. There are several FFSs in the previous meeting regarding parameter e. 
A simple way to indicate parameter e to the receiver UEs is that it is explicitly transmitted in the SCI. In this case, it would be easy to signal multiple values of e. The explicit signaling can include the time/frequency location of the reserved resources and reservation numbers. Alternatively, an implicit scheme may be useful. This could be implemented, for example, using a relationship between the allocated resource location of SA and the data. It may degrade the flexibility of the resource allocation, but it would be an efficient scheme when compared with the explicit indication scheme.

It would be desirable for the value of e to be determined by sensing results, and the transmitter UE at least should make sure that a potential collision can be detected for the potential transmission at TTI n+e. If the transmitter UE allocates multiple values of e and cannot be sure that a potential collision can be detected at TTI n, the transmitter UE should continuously perform collision detection for these resources. When the transmitter UE finds that there is the possibility of the collision, it should reselect the resources. To notify that the UE no longer intends to use the resources at TTI n+e, it should explicitly signal the release indication in SCI. The triggers for the release indication can be determined by the criteria for resource reselection.

Proposal 4: If explicit signaling is introduced for the indication of e, at least the number of the reserved SPS resources should be included in SCI.
Proposal 5: If implicit signaling is introduced, the relationship between the allocated resource location of SA and data should be used.
3 Summary
In this contribution, the following observations and proposal are made:
Observation 1: When parameter c is variable, the resource correlation between sensing results and actual transmission can vary
Proposal 1: Parameters a, b should be common for all the V2V UEs with the same priority assumption, but they should be different among UEs with different priority assumptions.
Proposal 2: To keep a good correlation between the sensing results and resource selection, a mechanism for parameter reconfiguration should be introduced. 
Proposal 3: To avoid complexity of resource allocation, it is preferable that the relationship between SA and data transmission should be fixed. 
Proposal 4: If explicit signaling is introduced for the indication of e, at least the number of the reserved SPS resources should be included in SCI.

Proposal 5: If implicit signaling is introduced, the relationship between the allocated resource location of SA and data should be used.
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