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1  Introduction
At RAN1#76, it was agreed to support eNB controlled resource allocation for D2D UEs:

· 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
· FFS: if semi-static resource pool restricting the available resources for data and/or control is needed
· Mode 2: a UE on its own selects resources from resource pools to transmit direct data and direct control information
· FFS if the resource pools for data and control are the same
· FFS: if semi-static and/or pre-configured resource pool restricting the available resources for data and/or control is needed
In this contribution, we investigate the design of scheduling-based resource allocation (Mode 1). 
2   Discussion
For Mode-1, eNB schedules the D2D transmission and allocates radio resources to D2D UEs, such as subcarriers and/or time slots. Two options are considered to carry SA and D2D data grant in PDCCH/EPDCCH. One option is to introduce a new DCI format and another one is to reuse the existing DCI format. If a new DCI format is introduced, it causes a significant specification impact and the number of PDCCH/EPDCCH blind decoding attempts is increased, which complicates UE implementation. Therefore, we prefer reusing existing DCI format to carry SA and D2D data grant. Specifically, DCI format 0 used for the uplink transmission in WAN can be reused for D2D communication.
To properly distinguish between the grant for uplink transmission of WLAN and D2D communication, fixed codepoint(s) or conditions on field(s) within the DCI format 0 can be introduced [1]. However, this impacts the legacy UE. Hence, we prefer using D2D-RNTI to distinguish between cellular and D2D grant, where each D2D UE is configured with a specific D2D-RNTI. 
Proposal1: D2D-RNTI is used to differentiate the grant for uplink transmission of WAN and D2D communication
Currently, it is not precluded that eNB sends different grants for indication of the SA resource and D2D data transmission [2]. However, the separate transmission of SA grant and D2D data grant increases the consumption of the resource of PDCCH/EPDCCH. Besides, eNB must handle the case where one of the grants for SA and D2D data is missed. Hence, to reduce the signalling overhead and simplify the design for resource allocation for Mode 1, a single grant is used for eNB to schedule both SA and D2D data.
Proposal2: SA and D2D data are scheduled in the same grant
In LTE, both SPS and dynamic scheduling are supported for DL-SCH and UL-SCH. The prioritized service for D2D communication considering public safety is VoIP. As the traffic packets for VoIP are generated periodically, allocating periodic radio resource by a single scheduling grant could save signaling overhead compared with the dynamic scheduling. To active/release SPS scheduling, fixed codepoints can be used. However, considering the capacity of DCI format 0, we prefer utilizing SPS-D2D-RNTI to active/release SPS scheduling.
Proposal3: SPS scheduling of SA and D2D data is supported and the activation/release of SPS is through DCI with SPS-D2D-RNTI
As mentioned above, the radio resource used to transmit SA and D2D data are indicated by the grant carried by PDCCH/EPDCCH. Once D2D transmitter detects the configured D2D-RNTI in PDCCH/EPDCCH, it follows the information in the grant for the subsequent D2D communication. However, what if D2D transmitter misses the grant? eNB does not know whether D2D transmitter obtains the grant or not. For the case where the radio resource is allocated for a certain period time as SPS, it causes a waste of radio resource for D2D communication. Besides, it may lead to an intolerable delay, especially for the service of VoIP. Hence, for Mode 1 resource allocation, we propose that D2D transmitter should send an acknowledgement to eNB after D2D transmitter receives a grant for scheduling SA and D2D data. The acknowledgement is transmitted through PUCCH/PUSCH, where the resource of PUCCH can be derived from the lowest CCE index of PDCCH carrying D2D grant or explicit indicated through the higher layer signaling.
Proposal4: For Mode 1, D2D transmitter should send an acknowledgement to eNB after D2D transmitter receives a grant for scheduling SA and D2D data
3 Conclusion
In this contribution, the design of mode 1 resource allocation is discussed and proposals are given as follows:
Proposal1: D2D-RNTI is used to differentiate the grant for uplink transmission of WAN and D2D communication
Proposal2: SA and D2D data are scheduled in the same grant
Proposal3: SPS scheduling of SA and D2D data is supported and the activation/release of SPS is through DCI with SPS-D2D-RNTI
Proposal4: For Mode 1, D2D transmitter should send an acknowledgement to eNB after D2D transmitter receives a grant for scheduling SA and D2D data
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