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Introduction
In RAN1 #83 meeting, following agreements were achieved [1]:
· Each data transmission is scheduled by an SA. A UE knows at least time and frequency location of data transmission(s) after decoding the associated SA.
· FFS the indication is implicit, explicit, or both
· Study the number of transmissions of a given TB
· Study the number of transmissions of a given SA
And in reference [2], resource pools without fixed time window are given. As a companion contribution, considerations on SA design enhancement for PC5-based V2V are discussed in this one accordingly.
Discussion
1.1. The number of transmission for SA and data
In frequency division system in order to solve the problem of mutual listening, the number of data transmission is at least two times. The higher system capacity can be obtained with less transmission when the system load is heavy.  According to figure 2, we can get better system performance with the 2 transmissions in heavy system load.
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Figure 1: BLER of data in different transmission
 Because the transmission quality of the signal is easy to be satisfied under the low system load, it is focused to solve the problem of high load transmission. Therefore, the proposed number of data and SA transmission is 2. 
Proposal 1: The number of transmission for each SA and data is two.

1.2. The transmission for SA
Because successful demodulation of SA is the precondition of effective data reception, SA has to be maintained with high receiving reliability and retransmission of SA can be combined effectively to improve the success ratio of SA demodulation. In figure 2, we can get that when the demodulation performance of the data reaches the target value 0.1, the demodulation performance of SA can’t reach the target value 0.01 without the soft combination of SA. And the problem can be solved effectively with the soft combination of SA.
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Figure 1: BLER of SA and data
In the case of the SA resource pool without fixed time window, the following design can be used to achieve the retransmission combining of SA.
Transmission of SA:
· The number of transmission of SA is 2. The first transmission is carried out in the even sub frame, and the retransmission is carried out in the odd sub frame.
· It is assumed that the first transmission is transmitted on the first M1 PRB of the subframe L1 and retransmission is on the first PRB of the subframe L2.
· It is assumed that the maximum time interval between retransmission and first transmission is L-1 subframe, and the number of PRB available for each sub frame is M.
m2=（m1+M/2）mod（M）
L2=L1+（m1*2）mod（L）+1
Among them, the value of M and L is even, the value range of 0~M-1 is m. 
The above M1 and M2 are logical sub carrier numbers. In the actual physical resouces, as shown in Figure 1, both ends of the carriers can be used for V2V can be divided into SA resource pool. It is assumed that the V2V carrier bandwidth is Nc sub carriers, in which the sub carrier 0 ~ M/2-1 and N- M/2 ~ Nc-1 are used for the transmission of SA. The logical number of these sub carriers is 0~M-1.


Figure 1: The PSCCH pools and the PSSCH pools are FDM
In this design, the two transmissions of SA can be done in soft combination with the combined gain.
Proposal 2: For soft combination, retransmission of the selected time frequency resources determined by the first transmission of SA with first transmission in even indexed subframe and retransmission in odd indexed subframe.

1.3. Content of SA
In the D2D R12, with 7 bits TRPT to indicate data transmission mode of expression in 8ms, TRPT extended to 100ms will be 22bits with the same model.  The following simple modification cans be done to reduce the overhead of data transmission indication.
For example, with 7 bits to indicate the time interval between the first SA and first Data transmission (d1), and with 3 bit instructions the time interval between Data first transmission and retransmission(d2). This only needs another 3 bits to indicate the two transmissions in 135 sub frames.


Figure 2: Time interval between the SA and Data
We  also can refer to the method “Uplink resource allocation type 0（[2] 8.1.1）” in LTE, using 13 bits to indicate the occupation of any two sub frames in the 127 sub frames:
if then
 
else 
 
represents an optional sub frame range, represents the interval between the retransmission and the first transmission, and the relative sub frame number of the first transmission is expressed by .
Proposal 3: T-RPT in SA can be modified to further enhance randomization, e.g. d1 is the time interval between the first SA and first Data transmission, and d2 is the time interval between Data first transmission and retransmission when there are only two transmissions.
Conclusion 
In this contribution, we mainly discuss the enhancement about SA. Observation and proposals are as following:
Proposal 1: The number of transmission for each SA and data is two.
Proposal 2: For soft combination, retransmission of the selected time frequency resources determined by the first transmission of SA with first transmission in even indexed subframe and retransmission in odd indexed subframe.
Proposal  3: T-RPT in SA can be  be modified to further enhance randomization, e.g. d1 is the time interval between the first SA and first Data transmission, and d2 is the time interval between Data first transmission and retransmission.
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