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1 Introduction
In this contribution, we discuss the SA design, including resource and channel structure. The remaining contents of the SA will be provided in [1]. Other companion contributions discuss data channel design [2] and aspects of mode 1 [3] and mode 2 [4] resource allocation.  
2 Resources for SA
This section first provides our views on SA resource pool, and then discusses SA resource allocation aspects.
2.1 SA resource pool

According to the RAN1 76bis agreements, the eNB may broadcast via the SIB, information about the semi-static SA resource pool for D2D UEs. The SA resource pool includes reception pool(s) for modes 1 and 2 and the transmission pool for mode 2. UEs are not required to decode the SIB from neighboring cells. The SA resource pool contains N subframes every T subframes, where T and N are semi-statically selected. While the signaling is left up to RAN2, it appears like a satisfactory solution to transmit these parameters in a SIB.
In selecting T, the network should consider the fraction of subframes allocated to D2D communications. The more D2D subframes the more frequent SA subframes are. How to select N depends on the number of SA retransmissions within the SA resource pool as well as number of D2D UEs in the network.
How to distribute the N subframes within T subframes is another question to address. We suggest something simple for Rel-12: the SA subframes can be periodically assigned within the period T according to an offset O with respect to the beginning of the pool. Figure 1 shows an example of an SA resource pool with T=20, N=2, and O=3. 
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Proposal 1: The SA resource pool contains N subframes every T subframes, where T and N are semi-statically selected 
· Signaling mechanism up to RAN2 (using a SIB is suggested)
2.2 SA resource allocation

This section provides details on how resources are allocated for SA, including the SA grant coming from the network as well as the SA resource size.
2.2.1 SA grant

For mode 1, the eNodeB or Rel-10 relay can allocate resources to a D2D transmitter for SA and data using the (E)PDCCH. A single grant can schedule multiple SA transmissions. There are some FFSs for this meeting:
1) Whether the data and SA grants are separate

As SA exists only when data exists, we recommend using the same grant sent by the network for indicating data resources as well as SA resources. Note that by sending the data grant, we are not precluding semi-statically allocating resources for the D2D UEs: the grant may consist in just a short bit field to indicate that the resources are to be used from that instant. 

The data and SA grants can be sent using a single DCI format in order to save overhead.
Proposal 2: The same grant is used for SA and data.
· A single DCI can be used to send both the data and SA grants
2) Whether a single grant can schedule single SA transmission

It is not anticipated that SA transmissions will be frequent: the purpose of having SA transmissions is to avoid having the receiving UEs monitoring D2D communications all the time. Thus, it does not appear really desirable to have a single grant scheduling a single SA transmission. However, preventing having a single grant scheduling a single SA transmission does not yield any complexity/ power consumption reduction. Thus, we do not see any rationale to introduce this restriction.

Proposal 3: A single grant can schedule single SA transmission.
3) Single grant can schedule multiple SA transmissions. Whether the multiple SA transmissions are of the same SA or different SA
The purpose of having multiple SA transmissions for the same SA is to a) provide soft combining opportunities, and b) provide some interference randomization. Thus, it seems that having a single SA grant scheduling multiple SA transmissions of the same SA is a desirable feature. It can be easily done with the transmitting UE using a pre-defined time/frequency transmission pattern.

Proposal 4: Multiple SA transmissions of the same SA are scheduled by a single grant.
4) Linkage between SA and data
Having a linkage between SA and data can provide savings in terms of bits needed to signal RPT in the SA. However, such a saving may be viewed as an optimization not needed for Rel-12.
Proposal 5: SA and data transmissions are not linked.
5) If multiple transmission opportunities of the same SA are supported, whether one or more RPT are defined for (re)-transmissions of SAs
Retransmitting the SA can enhance coverage reliability, and reduce collision, half-duplex and in-band emission issues (especially for Mode2).  To minimize the blind decodes of the receiving UE, a single RPT is preferred. Note that the RPT may follow a hopping pattern based on the resource location of the first SA transmission.
Proposal 6: A single RPT following a hopping pattern based on the resource location of the first SA transmission is defined for SA (re)-transmissions. 

2.2.2 SA resource size
We are assuming the SA resource pool is divided into equal sized resource units. The size of the unit is dependent on the content and the desired coverage of the SA. In our view, SA may need to be transmitted multiple times (especially for mode 2 because of collisions) to reduce the impact of half-duplex and in-band emission issues. In such a case, allocating a small number of RBs for each SA transmission instance is desirable to make multiple transmissions of one SA within the SA pool possible given the limited number of resources in the pool.
 Considering [1], about 10 information bits are sufficient for SA (5-bit MCS, 5 bits for RPT, assuming the ID is used to scramble CRC). Note that SA might have different formats for different scenarios, like in-coverage/out-of coverage or mode1/mode2 which may add some more information bits. However, we anticipate the largest SA message is less than 20 information bits. Assuming QPSK and a low coding rate of ¼, 8-16 CRC bits (which can be colored by the ID the SA carries); a single RB seems to be a good option. Furthermore, a SA transmission can be transmitted multiple times.
Proposal 7: A single RB is the SA resource unit.
3 Conclusions

The Following details with respect to SA design are provided:
Proposal 1: The SA resource pool contains N subframes every T subframes, where T and N are semi-statically selected 
· Signaling mechanism up to RAN2 (using a SIB is suggested)
Proposal 2: The same grant is used for SA and data.
· A single DCI can be used to send both the data and SA grants
Proposal 3: A single grant can schedule single SA transmission.
Proposal 4: Multiple SA transmissions of the same SA are scheduled by a single grant.
Proposal 5: SA and Data transmissions are not linked.
Proposal 6: A single RPT following a hopping pattern based on the resource location of the first SA transmission is defined for SA (re)-transmissions. 
Proposal 7: A single RB is the SA resource unit.
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