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1 Introduction

During RAN1#78 meeting [1], following agreements, were made regarding SA transmission.
Agreement:

· Number of transmissions: Always 2

· Both transmissions use RV0
· Resource size for SA is 1 PRB pair

· In a given subframe, the maximum supported size of the combined SA resource pools (i.e. the sum of the mode 1 and mode 2 SA resource pools) is 50

· No search space is defined within the SA resource pool. 

· D2D grant on (e)PDCCH includes:

· SA resource index: 6 bits

· SA resource index is an index into the SA resource pool and indicates both time and frequency dimensions. 

· FFS whether the mapping of the indices to the pool is fixed in the specification or configured by higher layer signalling

· Details FFS
In this contribution, we discuss the details of SA transmission pattern indexing and SA T-RPT to SA-RB mapping. 
2 Discussion
According to the RRC parameter list [2], each SA Pool is specified by a bitmap (saSubframeBitmap) that indicates subframes allocated for SA resource pool, and (saNumPRB, saStartPRB, saEndPRB) that indicates the PRBs allocated for SA resource pool. Furthermore, it has been agreed that the resource size for SA transmission is 1PRB pair. The SA Pool defined by these parameters can be represented by a logical SA pool of 
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 subframes in time-domain and NSA SA-RBs in frequency domain as depicted in Figure 1.
In order to minimize the half-duplex constraint and improve the SA detection performance by combining, retransmission of SA is supported with k=2 number of total SA transmissions per SA. It is desirable to distribute these k transmissions of a single SA within the SA Pool to achieve time and frequency diversity gains. Time-domain distribution of k transmissions can be done via defining time resource patterns of transmission (T-RPT) while frequency domain distribution can be achieved via frequency/SA-RB hopping. Within a given SA Pool, T-RPTs should be defined to allow multi-user access with reduced collisions while minimizing half duplex constraint and in-band emission. 

When designing T-RPTs for SA, there is a maximum limit for the number of distinct T-RPTs that can be defined for a given M number of subframes of the SA resource pool and number of repetitions k=2 such that there exist at least one ‘RX’ opportunity per T-RPT to listen to/monitor all other distinct T-RPTs in the set. This maximum number is given by
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Figure 1: SA Pool configuration represented by a logical SA Pool 
In general, the number of SA-RBs allocated for SA Pool can be less than, equal or greater than the number of distinct T-RPTs obtained for given M. Thus, there should be a mechanism to properly index these distinct T-RPTs and map them to the available SA-RBs such that the UE can self-derive the SA resource patterns for a configured SA resource pool size. 
Proposal 1: A method should be specified to properly index the T-RPTs for SA transmission and map them to the SA-RBs in the configured SA resource pool such that the UE can self-derive the SA resource patterns for a configured SA resource pool.
Figure 2 depicts some examples of such T-RPT indexing for two resource pool configurations. Figure 2(a) shows one situation where SA resource pool consists of M=4 subframes indicated by ‘saSubframeBitmap’. In this case, Np=6 distinct T-RPTs are possible with indexes 0 to 5. The SA Pool configuration in Figure 2(b) consists of M=5subframes indicated by ‘saSubframeBitmap’, which gives Np=10 distinct T-RPTs with indexes 0 to 9.
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Figure 2: SA T-RPT indexing depending on the number of subframes in SA resource pool 
Proposal 2: Consider SA T-RPT indexing as shown in Figure 2.
Upon deriving the T-RPT indexing, there may be two options to map the T-RPTs to SA-RBs configured in the SA resource pool.
Option-1:

In this option, only TX opportunities of each T-RPT are mapped to the SA-RBs. Such mapping requires minimum number of Nmin SA-RBs for given M and k=2 as 
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, and provides efficient resource usage for a given resource pool size. Figure 3 shows an example of such resource mapping.
Option-2:
In this option, TX as well as RX opportunities are mapped to SA-RBs as shown in the Figure 3. This type of mapping may provide opportunity for including enhanced features such as pre-emption access for D2D broadcast communication in future releases as explained in [3]. 
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Figure 3: T-RPT to SA resource mapping examples
Proposal 3: Consider both Option-1 and Option-2 for T-RPT to SA-RB mapping.
3 Conclusion

In this contribution, we discussed T-RPT indexing for SA and T-RPT to SA resource mapping. Accordingly, following proposals are made.

Proposal 1: A method should be specified to properly index the T-RPTs for SA transmission and map them to the SA-RBs in the configured SA resource pool such that the UE can self-derive the SA resource patterns for a configured SA resource pool.

Proposal 2: Consider SA T-RPT indexing as shown in Figure 2.
Proposal 3: Consider both Option-1 and Option-2 for T-RPT to SA-RB mapping.
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