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1. Introduction


In RAN1 #76 meeting about D2D communication, it was agreed that the UE is capable of D2D communication should operate in two modes for resource allocation:
Agreements:
· From a transmitting UE perspective a UE can operate in two modes for resource allocation:
· Mode 1: eNodeB or rel-10 relay node schedules the exact resources used by a UE to transmit direct data and direct control information
· Mode 2: a UE on its own selects resources from resource pools to transmit direct data and direct control information
Moreover, in RAN #76b meeting, the discussion of distributed resource allocation chapter only decides that the random resource selection is the baseline:
Proposal:

· Random resource selection is baseline for distributed (Mode 2) communication

· Randomization for D2D data is done at least based on the ID in the SA

Conclusion: Consider further the method of resource selection for Mode 2 until RAN1#77. 

In this contribution, we further discuss about the possible scheduling assignment (SA) resource allocation in distributed D2D communication.
2. Discussion 

For D2D communication resource allocation, adopting scheduling assignment (SA) to carry some control information and indicate the location of D2D data transmission resources is a feasible way [1]. SA transmission scheme should apply to both Mode 1 and Mode 2 D2D resource allocation. Thus, the detail of SA design such as SA and data resource pool configuration, transmission period and resource selection methods in mode 2 should be decided. Moreover, to support the transmission throughput improvement of D2D communication in the future, following discussion also discuss the needed of multiple SA transmission scheme.
· 2.1 Design of the resource pool of the scheduling assignment

In #76b meeting agreement, the SA resource pool would be broadcasted by eNB both in mode 1 and mode 2 resource allocation. In mode 1, the transmission resource pool is not needed since the SA would directly indicate by eNB. Thus, receiving UEs in mode 1 just need to monitor and decode the corresponding SA in the SA resource pool.
However, in mode 2 resource allocation, there is no eNB to schedule and indicate the SA resources. Thus, the transmitting UE in mode 2 would select resources from resource pools on its own to transmit the SA. The methods of selecting resources in mode 2 could be classified to randomly selecting or monitoring-based selecting. Regardless of depending on which method, the SA resource pool and data resource pool should be separated. If the SA resource pool and data resource pool are separated [2], it is much simpler for the receiving UE to monitor the SA in the independent SA resource pool. Adopting this way in mode 2, the UE power consumption could be reduced and also the resource pool design would be much simpler than mixed case. Moreover, if the resource pool periods, SA resource pool period and the frequency of resource pool in UL band are also pre-defined, the receiving UE would know the timing and frequency to monitoring the SA resources. It is also helpful for reducing the D2D UE power consumption and further improving the resource utilization efficiency.
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Assumption 1: SA resource pool and data resource pool are separated.
Assumption 2: the resource pool period, SA resource pool period and frequency of resource pool should be decided.
· 2.2 Multiple scheduling assignment transmissions



In mode 2 D2D resource allocation scenario, UE on its own to selects the resource from SA resource pool to transmit its scheduling assignment. Since the eNB would not join the mode 2 communication procedures except the pre-configured resource pool broadcasting, the methods of SA resource selection should be reliable to assure the D2D performance. Under the monitoring-based SA resource selection [3], each transmitting UE monitor the resource pool during a pre-defined period and transmit the SA information on SA resource pool only if the resource is available. Thus, comparing to the randomly resource selection, the monitoring-based method is a more reliable way to avoid the resource collision.
Observation 1: the monitoring-based resource selection in mode 2 should be considered.

Consider the following case in mode 2 resource allocation: the SA resource pool is independent with data resource pool and the monitoring-based SA resource selection is adopted. Before the SA transmission, the transmitting UE first monitoring the SA resource pool with some pre-configured monitoring period. Then, the UE would base on some selection criteria to select available resource to transmit SA. However, if the D2D UE deployment is quite sparse, the transmitting UE may finds out more available SA resources in the SA resource pool. In order to improve the transmission throughput and resource utilization efficiency in the future, the possible way to treat these available SA resources is to allow transmitting UE to transmit extra SAs.
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Proposal 1: D2D transmitting UE transmit multiple SAs in one SA resource pool should be considered.
3. Conclusion
In this contribution, the resource pool of SA and the multiple transmission of SA in D2D communication are discussed and we propose the following:
Assumption 1: SA resource pool and data resource pool are separated.

Assumption 2: the resource pool period, SA resource pool period and frequency of resource pool should be decided.

Observation 1: the monitoring-based resource selection in mode 2 should be considered.

Proposal 1: D2D transmitting UE transmit multiple SAs in one SA resource pool should be considered.
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