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Introduction
This contribution discusses the soft buffer issues for supporting D2D discovery and D2D communication, and suggests some possible options for soft buffer handling when UE receives cellular PDSCH and D2D data. 

Discussion
The soft buffer for D2D reception 
Soft buffer is used to store the soft bits in order to combine multiple transmission of the same code block. For each receiver chain, one processing buffer is used for processing coding bits and storing the coding bits temporarily, if the decoding of bits is failed, the soft bits is stored in the soft buffer for combining with retransmission.
For TDD D2D discovery, TDD communication and FDD D2D discovery, D2D operations share the receiver chain with PDSCH, and D2D operations share processing buffer with cellular PDSCH reception. If the D2D operations use the continual subframes for the same transmission block, that is, multiple receptions of D2D signals can be combined in the processing buffer for the same transmission block, as shown in figure 1.  If a D2D transmission block is still erroneous after the continuous transmissions, the transmission block is dropped and no soft buffer storage is needed. 


Figure 1
If there exists subframes for cellular PDSCH receptions or D2D receptions for a different transmission block between D2D receptions of the same transmission block, soft buffer storing is needed to allow the soft combining, since processing buffer has to be used for the PDSCH reception or D2D reception from different transmission block, as shown in figure 2.


Figure 2

For FDD D2D communication, D2D uses additional receiver chain. If there exists D2D reception from a different UE between the multiple D2D receptions of a transmission block of a UE, soft buffer is needed to allow soft combing of the transmission block because processing buffer should be used for D2D reception from different transmission block, as shown in left of figure 3. Otherwise, if D2D transmission for a transmission block uses the continual subframes, soft buffer is not needed, no matter cellular PDSCH is scheduled or not, as shown in right of figure 3. 


Figure 3
As joint decoding the multiple transmissions of D2D may bring gains, and D2D transmission in the continual subframes is a severe restriction for D2D discovery and D2D communication. Therefore, it is beneficial to allow D2D transmission in the non-continual subframes, thus it requires soft buffer storing for D2D reception. To avoid additional cost by adding separate memory as soft buffer, D2D operations could share the soft buffer with cellular PDSCH receptions.
Proposal 1: 
· Soft buffer is needed for D2D reception. 
Proposal 2: 
· For a D2D UE, no new soft buffer is introduced for D2D reception.

D2D shares soft buffer with PDSCH 
In present 3GPP specification, existing soft buffer Nsoft is only for PDSCH reception. When D2D operation is introduced, in order not to increase the UE cost by additional soft buffer for D2D, UE should share existing soft buffer between D2D and PDSCH. This section discusses the possible alternatives for sharing soft buffer between D2D and PDSCH. 
1) Alternative 1: The existing soft buffer Nsoft for a UE category is divided two parts, Nsoft-D2D and Nsoft-PDSCH, i.e. Nsoft-PDSCH  + Nsoft-D2D = Nsoft. Nsoft-PDSCH is soft buffer size only for PDSCH, and Nsoft-D2D is soft buffer size only for D2D discovery and/or D2D communication. 
2) Alternative 2: For PDSCH rate matching and soft channel bits storing, considering the number of HARQ process increase caused by D2D reception. The process number for D2D is dependent on D2D subframe configuration, D2D services, etc. It is complicated to calculate the exact number of HARQ process, eNB can assume a single HARQ process is used for D2D for simplicity. For example, PDSCH has 4 HARQ processes and D2D has 1 HARQ processes, the number of HARQ process is 5 as shown in figure 4. 


Figure 4
3) Alternative 3: For PDSCH rate matching and soft channel bits storing, it is assumed there is no D2D reception. D2D uses soft buffer left by PDSCH. When there is no left soft buffer of PDSCH receptions, no soft bits can be stored for D2D in case failure decoding.
4) Alternative 4: When D2D receptions share receiver chain with PDSCH receptions, for PDSCH rate matching and soft channel bits storing, it is assumed there is no D2D reception. D2D uses soft buffer left by PDSCH receptions, when there is no left soft buffer of PDSCH, failure decoding soft channel bits of D2D are dropped. 

When D2D uses additional receiver chain, such as FDD D2D communication, FDD UL is assumed as a cell for D2D reception, soft buffer handling defined for CA can be reused assuming the number of cell is 2.

[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Proposal 3: 
· 
For FDD D2D communication, FDD UL is assumed as a cell for D2D reception, support alternative 4: soft buffer handling defined for CA can be reused assuming the number of cell is 2, otherwise, for PDSCH rate matching and soft channel bits storing, it is assumed there is no D2D reception.


Conclusions
This contribution considered soft buffer handling for D2D and PDSCH and proposes the following:

Proposal 1: 
· Soft buffer is needed for D2D reception. 
Proposal 2: 
· D2D shares soft buffer with PDSCH, no new soft buffer is introduced for D2D reception.
Proposal 3: 
· 
For FDD D2D communication, FDD UL is assumed as a cell for D2D reception, soft buffer handling defined for CA can be reused assuming the number of cell is 2, otherwise, for PDSCH rate matching and soft channel bits storing, it is assumed there is no D2D reception.
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