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1. Introduction
In RAN1 #77 meeting, SA transmission aspects were discussed with following agreements[1]:

Agreement:  

· For both Mode 1 and Mode 2, resource for single transmission (i.e. 1 subframe) of SA is FFS between 1 PRB-pair and 2 PRB-pair

· Retransmissions of  SA are supported

· FFS whether Chase combining

· Total number of transmissions of SA is FFS between
· fixed to a single value in specifications, and
· (pre-)configurable among two values
· FFS until RAN1#78 what these values are
· Number(s) of SA subframes in the SA resource pool FFS until RAN1#78 
· Given a certain SA resource pool and time/frequency resource that is used for a transmission of an SA message by a UE, the other time/frequency resources used by the same UE for transmission(s) of the same SA message within an SA resource period are known and fixed in the specification
· Details FFS
· FFS on whether/how to minimize the collision of transmissions in Mode 2
In this contribution, the resource contention method for mode 2 is discussed, a preamble ON/OFF pattern method is provided, which can reduce the collisions of SA and data transmission in D2D communication.
2. Preamble ON/OFF pattern contention method
In this contention method, a preamble region is introduced besides SA and data regions, as shown in Figure 1. The preamble region includes multiple preamble sub-channels in frequency domain and multiple preamble transmission occasions in time domain. A preamble sub-channel is associated with a certain SA sub-channel and a certain data sub-channel. With the associated linkage, the resource contention in a selected SA or data sub-channel can be performed by the associated preamble sub-channel contention. 
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Figure 1: Preamble ON/OFF pattern method structure
In the resource contention procedure, a Tx UE transmits preamble with a random ON/OFF pattern in multiple preamble transmission occasions, which means that the Tx UE shall transmit preamble in “ON” occasion and in the “OFF” occasion the UE shall perform energy detection or sequence correlated detection to find out whether there is another UE transmitting on the current sub-channel. If the UE finds that another UE is transmitting on the same sub-channel, it shall stop preamble transmission in the following preamble occasion and give up resource contention in this sub-channel, this mechanism is name as “early-stop” mechanism.

When two UEs select same sub-channel, the two Tx UEs can avoid collision by “early-stop” mechanism if the preamble ON/OFF patterns of two UEs are not fully overlapped. The two Tx UEs will collide in this sub-channel due to full overlapped preamble ON/OFF pattern. Both cases are shown in Figure 2.
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Figure 2: Preamble ON/OFF pattern contention method

In this preamble ON/OFF pattern method, a preamble transmission occasion needs include two parts, as shown in Figure 3: one is the preamble transmission part, the other is GP which is used for the preamble detection and Rx/Tx turnaround. The preamble transmission occasion can be 2 OFDM symbols: one OFDM symbol is used for preamble transmission, and the other one is used for GP. Using normal CP, there are 7 preamble transmission occasions in one subframe for resource contention, and then the control overhead is minor. 
Furthermore, the preamble transmitted in a preamble sub-channel can be DMRS sequence with common initialization ID, which has minor impacts on specification.
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Figure 3: Preamble transmission occasion structure
The collision probability of CSMA/CA-like and random ON/OFF pattern methods are evaluated by a preliminary simulation with only 1 sub-channel. The simulation assumptions are as following:

· Preamble region size: 7 preamble transmission occasion

· Number of “ON” occasions in the preamble region: 3

· Number of UEs contending in a preamble region:    2-10

The simulation results are shown in Figure 4. It can be observed that random on/off pattern transmission shows lower collision probability than CSMA/CA-like mechanism.
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Figure 4: Collision probability
Proposal 1: Resources of preamble for resource contention in mode 2 are allocated prior to SA region; each preamble reuses DMRS sequence with common initialization ID. 
Proposal 2: A preamble sub-channel is associated with a certain SA sub-channel and a certain data sub-channel.

Proposal 3: Random ON/OFF pattern is applied to transmit preambles in multiple preamble transmission occasions. 

3. Conclusion 

In this contribution, we discuss the contention methods for mode 2 resource allocation. Particularly, we have following proposals: 
Proposal 1: Resources of preamble for resource contention in mode 2 are allocated prior to SA region; each preamble reuses DMRS sequence with common initialization ID.
Proposal 2: A preamble sub-channel is associated with a certain SA sub-channel and a certain data sub-channel.

Proposal 3: Random ON/OFF pattern is applied to transmit preambles in multiple preamble transmission occasions. 
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