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During RAN1#76bis, Mode 1 resource allocation for D2D communication was discussed [1]. The agreements are as follows: 

	Agreements:
· 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
· FFS: C-RNTI or another UE-specific RNTI is used at least for scrambling of CRC of a D2D grant
· eNodeB or Rel-10 relay controls transmission power of SA and Data using PDCCH or EPDCCH



	Agreements:
· One or more resource patterns for transmission (RPT) of time and/or frequency resources for multiple transmission opportunities of data TBs can be defined
· RPT is either implicitly or explicitly signaled by the eNB or Rel-10 Relay for Mode1
· RPT is either implicitly or explicitly signaled in SA
· If multiple transmission opportunities of the same SA are supported
· FFS whether one or more RPT are defined for (re)-transmissions of SAs



	Agreements:
· Semi-static pool(s) of resources can be allocated for SA
· eNodeB may broadcast the information about the SA resource pool using SIB for D2D UE
· Transmission pool for Mode 2 
· Reception pool(s) for Mode 1 and Mode 2 
· UE is not required to decode neighboring cell SIB



In this contribution we consider further Mode 1 resource allocation details. The detailed SA physical design is discussed in [2].



SA and Data resource pool
In this section we describe the resource SA and D2D broadcast data pool design. To lower the UE complexity it is preferable to have a common PHY design for both mode 1 and mode 2. This will allow the UE receiver to be indifferent to the two types of resource allocation modes. To achieve the above we should define same linkage relation (or mapping) between the SA and the D2D broadcast data for both the modes 1 and 2. Further details are described about the resource pool configuration in [3].
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Figure 1: D2D resource pool configuration(10MHz)
D2D grant for SA resource indication
In this section we describe D2D grant sent on DL by the eNB for the SA transmissions. . As described in a separate paper [2] the Data allocations are mapped to the SA allocations. Therefore, the eNB transmits a SA grant on the DL and no separate grant is sent for the D2D data allocations. The UE receiver can derive the locations of the data transmissions after decoding the SAs. The SA grant sent on the DL is n-4th subframes from the SA region’s starting subframe n. 
Proposal 1:
The eNB transmits a SA grant on the DL and no separate grant is sent for the D2D data allocations 
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Figure 3: D2D grant for SA resource indication 

Table 2: DCI for SA resource indication
	Item
	Num of bits

	SA’s position
	Frequency position : 3bits (1 of 6)
Time position: 4bits (all patterns of repetition)

	MCS
	5 bits

	D2D data power UP/DOWN
	1bits[FFS]



D2D Power Control  
Since D2D operates on the UL carrier, the D2D transmission could cause interference at the eNB receiver and degrade the UL performance. One approach to mitigate this interference at the eNB receiver is to use power control for the D2D transmissions.  We propose open loop maximum transmit power restriction and a closed loop power control using DL control channel PDCCH to deliver power control commands to the D2D UE. 
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Figure 4: eNB interference calculation 

Using the DL path loss an in-coverage UE could calculate the expected interference power it will cause at the eNB UL receiver as shown in Figure 4. Therefore, D2D UE could use the above to restrict itself by lowering its transmitting power.  The following open-loop equation can be used by the D2D UE:









Section 3 of [4] shows the open-loop power control is beneficial for WAN performance improvement. In addition to the open-loop power control, the closed-loop power control can be used if the interference caused by D2D transmissions is over a threshold ThD2D. eNB delivers TPC commands using DL control channel as described in Section 3. For calculating, in-band emission can be considered.   can be set to infinite, that means no open-loop power control.
Proposal 2:
The open-loop and the closed-loop power control should be supported for D2D transmit power control.
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Figure 4: power control procedure 
Conclusions
Proposal 1:
The eNB transmits a SA grant on the DL and no separate grant is sent for the D2D data allocations
Proposal 2:
The open-loop and the closed-loop power control should be supported for D2D transmit power control.
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