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[bookmark: _Ref174151459][bookmark: _Ref189809556]In RAN1 #84bis, the following agreements relevant to resource selection were made: 

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, SA can be transmitted for every TB.
· FFS whether to support transmitting and/or receiving TB without SA
· FFS whether every data (re)transmission for the same TB has the associated SA transmission.

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)

In this contribution, we discuss the details of sensing with semi-persistent transmission for PC5 based V2V. 

Discussion
SA resource selection 
As discussed in our companion contribution [1], the frequency resource of SA can be correlated with the frequency resource of the associated data. This can reduce SA resource collision. Time resource of SA can be also correlated with the time resource of the associated data. Based on sensing, data resource can be selected by UE. In RAN1 #84bis, it was agreed that in UE-autonomous resource selection mode, the time gap is chosen by the transmitting UE from a configurable range. We propose that the time gap between SA and data is signaled via SA. The size of time gap can be determined depending on packet priority as discussed in our companion contribution [2]. 
Proposal 1: Frequency resource of SA is determined by the frequency resource of the associated data. 
Proposal 2: Time resource of SA is determined by the time resource of the associated data and packet priority of the data. 
It was agreed that sensing and reservation operation is supported for PC5 based V2V. The main advantage of reservation operation is for a UE to estimate interference level for upcoming resources based on the sensing results of previous time window. In this operation, the reselections of many resources may have performance degradation. Therefore, it is desirable to reduce unnecessary reselection. In RAN1 #84bis, it was agreed that SA can be transmitted for every TB. To reduce unnecessary resource reselection, it is desirable that SA is transmitted for every TB and every retransmission. For this operation, resource (re)selection and reservation may be performed for each retransmission individually. Also, if SA is transmitted for every retransmission, T-RPT bit field can be eliminated in SA. This enhances SA coverage. If too many SA transmissions are problem, SA can be transmitted for contiguous retransmission. In this case, T-RPT is still not necessary in SA. Figure 1 illustrates an example of SA and the associated data transmission. 
[bookmark: _GoBack]We note that the proposed independent SA transmission (for every TB and every (re)transmission is similar with downlink asynchronous HARQ operation. To reduce unnecessary UE buffering, time difference between (re)transmissions for a TB can be limited by a threshold. 
Proposal 3: SA is transmitted for every TB and every (re)transmission. 

[image: ]
Fig. 1 SA and the associated data transmission

Data resource selection
For data resource selection in subframe n, UE will monitor between n-a and n-b, and the UE will transmit SA in subframe n+c and transmit data in subframe n+d. In our understanding, it was agreed that d-c is variable and determined by UE. d is selected based on sensing. We propose that SA decoding based sensing or a combination of SA decoding and data energy measurement as discussion in our companion contribution [3]. A UE excludes occupied data resources based on SA decoding and then the UE selects resource(s) among data resources with below X% energy measurement of data. X can be (pre)configured. 
Proposal 4: A UE excludes occupied data resources based on SA decoding, then UE selects resource(s) among data resources with below X% energy measurement. X can be (pre)configured.
After monitoring between n-a and n-b, UE processing time is necessary e.g. c>=b+4. The value of d should not be so large to meet latency requirement and reduce the possibility of triggering reselection due to the collision by other higher priority UE. 
Proposal 5: In the sensing and SA transmission operation, UE processing time is necessary, i.e. c>=n+4.
Proposal 6: The value of d should be restricted to a threshold. 
For reservation, we propose that the value of e is explicitly signalled via SA. If reselection is triggered, this e value may not be necessary. For this operation, SA can include one bit indicator for resource reservation or release in next TB transmission.
Proposal 7: The value of e should be explicitly signaled via SA. 
In [4], unbooking SA transmission mechanism was proposed. However, for the unbooking operation, additional SA contents should be supported that increases SA payload size. Also SA transmission without data will increase interference in control region redundantly. The purpose of reservation indication is to have better estimation of interference or channel occupancy.  
Proposal 8: Unbooking mechanism is not supported in Rel. 14 V2V. 

Conclusion
We discussed details of sensing with semi-persistent transmission. Based on the discussions, the following proposals were made:
Proposal 1: Frequency resource of SA is determined by the frequency resource of the associated data. 
Proposal 2: Time resource of SA is determined by the time resource of the associated data and packet priority of the data. 
Proposal 3: SA is transmitted for every TB and every (re)transmission. 
Proposal 4: A UE excludes occupied data resources based on SA decoding, then UE selects resource(s) among data resources with below X% energy measurement. X can be (pre)configured.
Proposal 5: In the sensing and SA transmission operation, UE processing time is necessary, i.e. c>=n+4.
Proposal 6: The value of d should be restricted to a threshold. 
Proposal 7: The value of e should be explicitly signaled via SA. 
Proposal 8: Unbooking mechanism is not supported in Rel. 14 V2V. 
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