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1 Introduction
It has been agreed in RAN1 that both SA decoding and energy measurement are supported for sensing in UE autonomous resource selection. However, there was no discussion whether sensing will be used to select resources for all data (re)transmissions of a TB if retransmissions of a TB like D2D are supported. And if so, it is unclear about how the resources are indicated in SA.
In this contribution, we would like to discuss the resource selection for all (re)transmissions of a TB based on sensing and how to indicate the resources in SA. The focus is UE autonomous transmission mode however some proposals for example resource indication in SA could also be applied to eNB scheduling based transmission mode. 
2 Discussion
It has been agreed in RAN1 that in V2V UE autonomous transmission mode, sensing with semi-persistent transmission could be used for resource selection. However, it is unclear whether sensing is used to select resources only for initial transmission or for both initial transmission and retransmissions of a TB. We think there are following straightforward options:
· Sensing is only for initial transmission of a TB. T-RPT is randomly selected and the subframes for retransmissions are determined by T-RPT. The same frequency resources is used if no frequency hopping; frequency hopping pattern is used if frequency hopping is configured
· Sensing is used for both transmissions of a TB. There are no time or frequency relations between initial transmission and retransmissions. Resources for initial transmission and retransmissions are selected independently based on sensing both in time and frequency domain
The advantage of first option is that current scheme of data resource selection in D2D is used as much as possible. It reduces specification effort. Other advantage is reduced sensing effort and reduced signalling The problem of first option is that the time and frequency resources determined for retransmissions might not be available (occupied/ reserved by other UE(s)). If UE transmits the data based on resources determined by first option, it might cause severe interference to other UEs. This will undermine the purpose of sensing. 
The advantage of second option is that UE has the full flexibility to select resources for initial transmission and retransmissions. It causes the least interferences to other UEs. One of the problems of second option are signalling overhead : frequency resources need to be indicated separately for initial transmission and each retransmission of a TB; if the maximum latency requirement is 100ms, UE might need 100bits to indicate the subframes of data transmissions in SA. It is too large overhead to SA. Another problem is sensing effort.
In order to avoid collision, we think that sensing shall be used for both initial transmission and retransmissions of a TB. However, some restriction on resource selection in time and frequency domain shall be supported to reduce the indication overhead.
Proposal 1: Sensing shall be used to select resources for both initial transmission and retransmissions of a TB. Some restriction on resource selection in time and frequency domain is necessary.
Following are some detailed solutions on how to restrict the time/frequency domain resources. We elaborate the solution from time domain and frequency domain respectively.
Frequency domain resource selection and indication:
In order to simply the frequency domain resource indication, we think some frequency relations between initial transmission and retransmissions or among retransmissions of a TB shall be supported. There could be two options,
Option 1: as in D2D, the frequency resources for retransmissions could be the same as initial transmission or follow some frequency hopping patterns. Or some formula can be followed to determine the frequency resources of initial transmission and retransmissions
Option 2: among retransmissions, the same frequency resource allocation or frequency hopping or some formula could be followed. The frequency difference between initial transmission and retransmissions shall be indicated in SA
Option 1 has the advantage that in frequency domain only the resources for initial transmission need to be indicated. The frequency resources of retransmissions could be derived from the frequency resources of initial transmission. It saves the signalling overhead in SA. However, it restricts the freedom of choosing the best resources based on sensing for retransmissions in frequency domain. Option 2 has the advantage that retransmissions have more freedom of choosing the best resources based on sensing in frequency domain. However, it would need more bits in SA to indicate the frequency difference between initial transmission and retransmissions. Therefore, we propose:
Proposal 2: The frequency position of at least part of the transmissions for one TB shall follow some formula. FFS the details of the formula.
Time domain resource selection and indication:
In time domain, some patterns could also be defined to indicate the relationship between initial transmission and retransmissions of a TB. In RAN1, it has been agreed that SA is transmitted at “n+c” could indicate first TB transmitted at “n+d”. If we assume that initial transmission of such TB is transmitted at “n+d”, then we only need to indicate the time relationship between initial transmission and retransmissions. Here are some proposed solutions,
· The time from “n+d” to maximum latency (e.g., n + 100) is divided into multiple sub-regions 
· Two-level indications are used. First indication is to indicate which sub-region is selected within maximum latency window (e.g. 100ms). Second indication is to indicate which subframe is selected within each sub-region. The indication of second indication is same for all sub-regions.
Figure 1 shows one example. Maximum latency window is 100ms and sub-region is 8 subframes. So there are 100/8=13 sub-regions. For first indication, 13-bits bitmap is used and for each sub-region if we assume only one subframe is selected 3 bits are sufficient for indication. Which subframes within each sub-region are used for transmission and which sub-regions are selected depend on sensing results.
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Figure 1.
Therefore, we propose that:
Proposal 3: Indication of time positions of retransmissions in SA shall be defined. Two-level indications could be used to reduce the overhead.
In order to protect initial transmission, one possibility is separate resource pool can be configured for initial transmission and retransmission. Some subframes are configured for initial transmission; some subframes are configured for retransmissions. Within the subframes for initial transmission, sensing is used to select resources. Within retransmission subframes, T-RPT pattern is randomly selected, mapped from the beginning of the retransmission subframes and repeated until the end of the retransmission subframes.
3 Conclusion
In this contribution, we discussed resource selection for all data transmissions. We propose:
· Proposal 1: Sensing shall be used to select resources for both initial transmission and retransmissions of a TB. Some restriction on resource selection in time and frequency domain is necessary.
· Proposal 2: The frequency position of at least part of the transmissions for one TB shall follow some formula. FFS the details of the formula.
· Proposal 3: Indication of time positions of retransmissions in SA shall be defined. Two-level indications could be used to reduce the overhead.
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