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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 of 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
Furthermore, the following working assumptions about scheduling assignment (SA) were also made:
Working Assumption:

· For D2D broadcast communication, scheduling assignments that at least indicate the location of the resource(s) for reception of the associated physical channel that carries D2D data are transmitted by the broadcasting UE

· The indication of resource(s) for reception may be implicit and/or explicit based on scheduling assignment resource or content

· For Mode 2

· A resource pool for scheduling assignment is pre-configured and/or semi-statically allocated

· UE on its own selects the resource for scheduling assignment from the resource pool for scheduling assignment to transmit its scheduling assignment

· For Mode 1 

· the location of the resources for transmission of the scheduling assignment by the broadcasting UE comes from the eNodeB 

· the location of the resource(s) for transmission of the D2D data by the broadcasting UE comes from the eNodeB 
Discuss the following further offline: 
· Additional Proposal for Mode 1
· A resource pool for scheduling assignment is semi-statically allocated
· If there is a resource pool allocated for D2D data it is FFS whether the resource pool for scheduling assignment is same as the resource pool for D2D data
In this contribution, we further discuss about the scheduling assignment (SA) in D2D communication.
2. Discussion 

For D2D communication resource allocation, adopting scheduling assignment (SA) to indicate the location of D2D data transmission resources is a feasible way [1]. SA transmission scheme could apply to both Mode 1 and Mode 2 D2D resource allocation. In order to unify the in-coverage, partial coverage and out-of coverage D2D communication design, the resource pool designing of SA and D2D data resources should be discussed. Moreover, to support the transmission throughput improvement of D2D communication in the future, following discussion also discuss the multiple SA transmission scheme.
· 2.1 Resource pool of the scheduling assignment

For in coverage D2D communication with mode 1 resource allocation, the D2D transmitting UE send a resource request to serving eNB to request the resources for D2D communication. After serving eNB receives the request, eNB would response UE with resource allocation information. However, it would cause huge amount of signaling transmission between eNB and UE. Thus, if the D2D resource pool are pre-defined in each cell [1], eNB could broadcast the resource pool information to all of the serving UE beforehand and allocates the corresponding SA resource to the transmitting UE. After that, receiving UEs just need to decode the corresponding SA in the resource pool. Since the eNB would schedule and inform both transmitting UE and receiving UE about the available resources information in mode 1, there is no difference whether the SA resource pool is same as the data resource pool.

In mode 2 resource allocation, the transmitting UE would selects resources from resource pools on its own to transmit the SA. The methods of selecting resources in the resource pool could be randomly selecting or monitoring-based selecting. However, regardless depending on which method, if the SA resource pool and data resource pool do not separate (e.g. SA resources are piggybacked with data resources), the receiving UE should monitoring all of the resources in resource pool to find SA.

However, if the SA resource pool and data resource pool are separated [2], it is much simpler for the receiving UE to just 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 periodicity, SA resource pool periodicity 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 should be separated.
Assumption 2: the value of resource pool periodicity, SA resource pool periodicity and frequency of resource pool should be defined.
· 2.2 Multiple scheduling assignment transmissions



In mode 2 D2D resource allocation scenario, UE on its own 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. Under the monitoring-based SA resource selection [3], each transmitting UE monitor the resource pool during a pre-defined monitoring period and transmit the SA information on SA resource pool only if the resource is available. Comparing to the randomly resource selection, the monitoring-based method is a more reliable way.
Consider the following case: the SA resource pool is separate 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 monitoring period. Then, the UE would base on some selection criteria to select available resource to transmit SA. However, if just a few D2D UEs are in the proximity of D2D transmitting UE and also want to transmit SA, the transmitting UE may finds out there still have some available SA resources in the SA resource pool. In order to improve the transmission throughput and resource utilization efficiency, 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 periodicity in mode 2 should be further studied.
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 should be separated.

Assumption 2: the value of resource pool periodicity, SA resource pool periodicity and frequency of resource pool should be defined.

Proposal 1: D2D transmitting UE transmit multiple SAs in one SA resource pool periodicity in mode 2 should be further studied.
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