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1. Introduction
In this contribution, we firstly discuss the linkage between SA and data resource, and then provide the SA blind decoding method.
2. Discussion
2.1. Linkage between SA and data resource
In general, there are two options for the linkage between SA and data sub-channel[1]:

· Option 1: Associated linkage between SA and data sub-channel

A SA sub-channel is constantly associated with a data sub-channel, as shown in Figure 1-a. In this option, only SA sub-channel collision need to be avoided, data sub-channel collision will be avoided by SA sub-channel contention. 
· Option 2: No linkage between SA and data sub-channel

A SA sub-channel is not associated with a certain data sub-channel, as shown in Figure 1-b. In this option, Both SA and data sub-channel need to be avoided separately due to no linkage between SA and data sub-channel. This option may increase the complexity for a UE due to repeated collision avoidance in SA and data. 

However, in case of mode 1 resource allocation method, since the SA and data resource are allocated by eNB without resource collision, this option will provide the scheduling flexibility.
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Figure 1: Linkage between control and data sub-channel
Base on the above analysis, option 1 is suitable for mode 2 resource allocation, and option 2 is suitable for mode 1 resource allocation. 
Proposal 1:  Associated linkage between SA and data sub-channel shall be used in mode 2 resource allocation.
Proposal 2:  No linkage between SA and data sub-channel shall be used in mode 1 resource allocation.
In order to support different traffic types, flexible data transmission bandwidths need to be supported in D2D communication. If option 1 is used in mode 2 for resource contention, and a Tx UE wants to transmit in multiple data sub-channels to support FTP traffic, it needs to transmit SAs in each associated SA sub-channel to contend data sub-channels at the same time. If there is no limitation for aggregated sub-channels of data transmission, Rx UEs need blindly decode all the possible aggregated SA sub-channels, which will increase the UE complexity. Otherwise, it will limit the flexibility of transmission bandwidth. In order to support flexible data transmission bandwidth, other option is introduced as following:

· Modified option 1: SA can be transmitted in the subset of the associated SA sub-channels.

A resource contention method for mode 2 is introduced in [2], where an extra preamble region is introduced in D2D communication. Preamble, SA and data sub-channels are associated with 1-to-1 linkage, as shown in Figure 2. In case that a Tx UE wants to transmission data in multiple sub-channels, it can contend the multiple sub-channels in the associated multiple preamble sub-channels, and then transmit SA in a subset of associated SA sub-channels, as shown in figure 3. Compared with option 1, this option can support different data transmission bandwidth flexibly, and the transmitted SA sub-channels needn’t equal to data transmission bandwidth.
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Figure 2: Modified option 1
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Figure 3: SA transmission in modified option 1
Proposal 3: SA can be transmitted in the subset of the associated SA sub-channels in mode 2 resource allocation.
2.2. Blind decoding of SA
From Rx UEs aspect, they can monitor SA in SA sub-channels by blind decoding. The blind decoding of SA can be similar as PDCCH/EPDCCH search space, where the SA search space can be determined by destination ID.  And the maximum blind decoding attempts of SA are determined by number of SA candidates in each aggregation level. As shown in figure 4, where 8 candidates in aggregation level 1 and 4 candidates for aggregation level 2, then the maximum blind decoding attempts is 12.  
In mode 2 resource allocation, SA can be transmitted in the SA candidates, which is a subset of the associated sub-channels. In mode 1 resource allocation, SA can be transmitted in any SA candidate. 

Proposal 4: The blind decoding of SA can be similar as PDCCH/EPDCCH search space, and the maximum blind decoding attempts of SA are determined by number of SA candidates in each aggregation level.
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Figure 4: SA blind decoding
3. Conclusion 

In this contribution, we discuss the linkage between SA and data resource, and then provide the SA blind decoding method. Particularly, we have following proposals and observation: 
Proposal 1:  Associated linkage between SA and data sub-channel shall be used in mode 2 resource allocation.

Proposal 2:  No linkage between SA and data sub-channel shall be used in mode 1 resource allocation.

Proposal 3: SA can be transmitted in the subset of the associated SA sub-channels in mode 2 resource allocation.

Proposal 4: The blind decoding of SA can be similar as PDCCH/EPDCCH search space, and the maximum blind decoding attempts of SA are determined by number of SA candidates in each aggregation level.
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