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1 Introduction
The following agreements were made in RAN1 #76bis meeting [1]:
· For Mode 1 transmission,

· eNodeB or Rel-10 relay allocates resources to a D2D transmitter for SA and Data using PDCCH or EPDCCH

· FFS: Linkage between SA and Data

· FFS: Separate grant for Data

· Single grant can schedule multiple Data transmission opportunities

· The multiple opportunities can be used for the multiple transmissions of a single TB

· The multiple opportunities can be used for the transmissions of multiple TBs

· FFS: Which entity decides how each transmission opportunity is used

· FFS: Single grant can schedule single SA transmission

· Single grant can schedule multiple SA transmissions

· FFS: Whether the multiple SA transmissions are of the same SA or different SA

In this contribution, the resource allocation of SA and data channel for Mode 1 was discussed, including the resource pool allocation for both SA and data, eNB scheduling one or more SA and data resource for D2D UE, and the indication for data channel RPT in SA.
2 Resource pool for SA and data
In Mode 1, eNB/RN schedules the exact SA and data resources for D2D UE. The transmitting UE indicates the data resource assignment via SA in the scheduled resource. Receiving UEs need to know the resource pool allocation in order to blind decode SA, especially for the UEs in RRC_Idle state. If the control information is multiplexed with data channel resource, receiving UEs need to blindly decode the data even if it is not targeting to those UEs. In this sense, separate control and data channels can reduce the burden of blind decoding of data, and thus is more preferable. In this case, resource pools for SA and data should be separate. So we proposed:

· Proposal 1：SA resource pool should be independent from data channel resource pool for Mode 1

3 SA resource assignment
Based on the SA resource structure [2], one or more SA resources should be assigned by eNB. For some burst data, eNB may assign UE with the data channel resource in a resource period, which means that a single SA transmission may indicate the corresponding data channel resources assignment, the so called one-shot assignment; for some persistent traffic type, eNB may semi-persistently schedule the data channel resource for UEs, which needs multiple SA transmission resources with the same periods of the assigned data channel resources, illustrated in Fig. 1. 
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Figure 1 SA resource assignment
As an example shown in Fig. 1, eNB schedules one or multiple SA transmissions according to the requirement of UE, eNB schedules UE 1 with the SA resource index “s” for one-time transmission, and for UE 2 with semi-persistent SA resource index “k” during multiple resource periods.
Since there would be one-period or multi-period assignment for SA resources, eNB should either indicate dynamically the SA resource via DCI grant, or use some semi-persistent signaling to indicate the assigned SA resource.
· Proposal 2: Using resource period as SA resource allocation unit, eNB schedules one or multiple SA resource for a UE
4 Data channel resource assignment

As mentioned above, eNB schedules D2D data channel resources for Mode 1 transmitting UEs, and one SA can indicate multiple data channel resources on different data subframes in a resource period, so eNB may schedule data channel resources in a resource period, for semi-persistent data channel resource allocation, the assigned data channel resources should be repeated in multiple resource periods.
4.1 eNB schedules data channel resource in a resource period
For bursty data, eNB may schedule some data channel resources for UE in a resource period with one SA transmission resource. The assigned data channel resource may allocate one or more data subframes, occupying the same or different number of RBs. An example shows in Fig. 2, eNB assigns SA resource index “k” and the corresponding data channel resources on four data subframes with the same RB indices for UE 1, and assigns SA resource index “s” and the corresponding data channel resources on three data subframes with different RB indices for UE 2. To assign the data channel resources, eNB should indicate UE of the scheduled data subframes and the RB allocations in every assigned subframe. If the RBs are the same in all the scheduled data subframes, less signaling is required than the case where the RBs are different in the data subframes. 
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Figure 2 Data channel resource assignment in a resource period
4.2 eNB schedules data channel resource in more than one resource period

For VoIP, eNB should assign semi-persistent resource for UE in multiple periods. The eNB indicates the data channel resources in one resource period, and the resource allocation should be repeated between resource periods. The data channel resource during a resource period may be flexibly scheduled in certain data subframes and RBs. An example shows in Fig. 3.
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Figure 3 Data channel resource assignment in more resource periods
· Proposal 3: eNB should schedule multiple data channel resources in a resource period, and the data channel resource allocation repeats for every resource period.
5 SA indication for data channel RPT

The SA and data channel resources are scheduled by eNB in Mode 1, and then the transmitting UE should indicate the assigned data channel resources in the SA resource to the receiving UEs. According to the scheduling scheme of data channel resources, the RPT indication in SA needs different signaling formats, more detail presented below.
5.1 RPT indication for flexible data channel resources assignment
As discussed in section 4, eNB can flexibly schedule the data channel resources for D2D UE in a resource period, it means that the assigned data channel resource may contain any one or more data subframes and the RBs in every subframe may be different. To indicate the flexible data channel resource allocation, the transmitting UE needs sufficient number of bits to indicate the RPT.
For example shows in Fig. 2, eNB assigns three data subframes and different RBs for UE 2, and in the assigned SA resource UE 2 should indicate its RPT. A simple way is to indicate the data subframes and the RBs assignment in subframes separately. Obviously, the flexible data channel resources scheduling require for a lot of signaling overhead to indicate the RPT in SA, and the required number of signaling bits for RPT may exponentially increase with the growth of number of data subframes. 
5.2 SA explicit indicates data subframes and implicit indicates the frequency resources 
Since there is no channel state measurement and feedback in D2D broadcast, flexible scheduling of data channel resource may not be worthwhile. In this sense, some predefined relevant relationship between data channel frequency resources and SA resource may be introduced in D2D communication. With the predefined relationship between SA resource and frequency resource pattern, the SA should identify the RPT with some explicit indication of data subframes assignment, and the same RBs are allocated for all the assigned data subframes without any frequency resource indicator.
An example illustrated in Fig. 4, there are several SA resources in a SA subframe, each corresponding to a set of predefined RBs. 
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Figure 4 Data channel frequency resource mapping with SA resource 
While eNB schedules the SA and data channel resources for a UE, eNB only needs to assign the SA resource and the data subframes to UE, the corresponding RBs of the data subframes can be obtained by the SA resource, For example, eNB schedules SA resource index 3 and the first two data subframes for UE1, and assigns SA resource index 2 and the last three subframes for UE 2, the SA and data channel resources allocation as showed in Fig. 5, the frequency mapping from SA resource to the data resource with the example as Fig. 4. Based on the predefined relationship between SA resource and frequency resource pattern, the control overhead of RPT in SA can be significantly reduced. 
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Figure 5 eNB schedules SA resource and Data subframes
· Proposal 4: Prefer explicit indicate the data subframes assignment of RPT in SA, and implicit the RBs allocation based on the predefined relationship between SA and the frequency resources
6 Conclusions

· Proposal 1：SA resource pool should be independent from data channel resource pool for Mode 1

· Proposal 2: Using resource period as SA resource allocation unit, eNB schedules one or multiple SA resource for a UE
· Proposal 3: eNB should schedule multiple data channel resources in a resource period, and the data channel resource allocation repeats for every resource period.

· Proposal 4: Prefer explicit indicate the data subframes assignment of RPT in SA, and implicit the RBs allocation based on the predefined relationship between SA and the frequency resources
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