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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]At the RAN1 #84b meeting, some assumptions were made [1]:
Working assumption:
· Alt.5:Alt1 + adapt MCS, the number of RBs, and number of transmission subframes depending on the UE absolute speed and UE synchronization resource (e.g. GNSS or eNB)
In this contribution, we discuss how the number of transmission subframes can be adapted for PSSCH transmission. 
Variable number of transmissions
Other application scenarios
According to the working assumption in section 1, more transmissions can improve link performance when the absolute speed of UE is high. In addition, variable number of transmissions can be used for other scenarios, not necessarily speed-dependent. A fewer number of transmissions, e.g. 1 or 2, may be sufficient for typical CAM-like messages. For another class of messages, such as emergency messages, requirements such as priority and/or reliability might be more stringent. Thus, increasing the number of retransmissions is beneficial for such a case. Simulation results showing that varying the number of transmission can significantly help system performance are presented in the Appendix.
Observation 1: For many scenarios, varying the number of transmissions is beneficial.
The details of implementation
In Rel. 12 D2D communication, since data is always transmitted 4 times, there are no fields in the SCI to indicate the number of transmissions. However, a number of transmissions field can be introduced in the SCI/DCI by allocating some bits (possibly up to two bits to support 4 transmissions [3]). This field can indicate the number of retransmissions, and/or how to interpret the T-RPT pattern. The same T-RPT field can be used to indicate patterns in the time domain for different number of transmissions. For the receiver, when the SA from the transmitter is received, the T-RPT field can be interpreted according to the number of transmissions. More details can be found in the companion contribution [4].
For mode 1, the number of transmissions can be sent by the eNB in the DCI, based on the UE needs. If SPS is used, a new DCI is sent if the number of transmissions is changed. For mode 2, the number of transmissions can be determined by the transmitting UE. 
Proposal 1: Add a number of transmissions field in the SCI/DCI for V2V transmissions.
Proposal 2: The T-RPT field is interpreted according to the number of transmissions field.
Conclusions
In this contribution, the different number of transmissions are discussed and compared with each other. Based on the performance gain, we propose the following:
Observation 1: For many scenarios, varying the number of transmissions is beneficial.
Proposal 1: Add a number of transmissions field in the SCI/DCI for V2V transmissions.
Proposal 2: The T-RPT field is interpreted according to the number of transmissions field.
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Appendix: Some simulation results
As shown in Figure 1, the simulation is based on the D2D Rel-12 time-multiplexing of SA and data (Figure 1 in [2]) in mode 2 and it is assumed that 16 TTIs are for the SA. More simulation results for other scenarios are provided in [2].
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b) Urban
[bookmark: _Ref440526603]Figure 1. Comparison of 1, 2 and 4 transmissions in freeway and urban scenarios with 16 TTIs for SA in mode 2 (Based on Rel.12 D2D)
As shown in Figure 2, the simulation is based on the frequency-multiplexing of SA and data (Figure 3, Option 1 in [2]) in which SA and its data are transmitted in the same subframe in mode 2. 
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b) Urban
[bookmark: _Ref446320542]Figure 2. Comparison of 1, 2 and 4 transmissions in freeway and urban scenarios in mode 2 (FDMed SA and data)
As shown in Figure 1 and Figure 2:
· When the distance is short, the performance of fewer transmissions is worse. When the distance is large, the performance of fewer transmissions is better since there is less interference.
· For the freeway scenario, the gain of 2 transmissions compared with 4 transmissions in high density scenario (e.g. 70km/h) is more than that in the low density scenario (e.g. 140km/h). When the density is high, the resources are limited. Consequently, fewer transmissions for each UE can reduce the interference. The above discussions on the freeway case apply to the urban case as well, where similar trends can be observed.
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