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1 Introduction
Rel-12 D2D communication and discovery will likely be defined as UE capabilities. As a result, the rate matching and soft buffer handling procedures (in 36.212 and 36.213, respectively) for D2D communication and discovery should be specified accordingly. Although D2D communication and discovery are both broadcast (no HARQ), their procedures utilize repetition or incremental redundancy versions for multiple transmissions which are combined at the receiver. Thus, at least for communication, soft buffer management is needed. In this contribution, we explain how soft buffer management can be handled for D2D.
2 Soft buffer location
A first question to answer is whether the soft buffer for D2D communication is allowed to share the soft buffer already defined for cellular communications. 

At first sight, it appears that using a single buffer for cellular and D2D is more effective since there can be some efficiencies achieved, and possible cost reductions. However, the cost reductions are negligible, as explained below. Simple estimations can be made for an example category 1 UE using the agreed cost breakdowns in the MTC SI [1]. From [1], the current cost of the HARQ buffer is about 6~9% of the total cost of the modem (RF+baseband). Adding a second modem for D2D communication would increase the cost to 80~90%. Assuming that the D2D soft buffer is about half the size of the cellular buffer (conservatively), the relative cost of the D2D soft buffer is about 2% of the overall modem cost (RF+baseband). For higher category UEs, this relative cost becomes even smaller assuming the same D2D soft buffer size.
If a single buffer were used for both cellular and D2D communications, the design and testing costs may also increase. For example in an FDD application, simultaneous receive processing of DL transmissions and D2D transmissions can cause access issues with the soft buffer. A substantial redesign effort may be needed to avoid these issues. Furthermore, testing performance for the downlink is well established, and sharing the soft buffer for both DL and D2D may change the tested performance. In the end whether a single buffer or two buffers are used is an implementation choice, but there is no need to standardize any mechanisms for D2D to share the soft buffer already defined for cellular communications.

· Proposal 1: No standardized mechanism is defined for D2D communication to share the soft buffer already defined for cellular communications

3 D2D communication soft buffer management

Two possible solutions are described: the first one consists in having a solution similar to what is currently being done for DL-SCH, with an NIR value defined (36.212 notations). Essentially, this means that a D2D category is defined, with a single possible D2D category in rel-12. The second solution consists in having a solution similar to what is done for PMCH or MTC, by always assuming that there is enough soft buffer to perform the combining.

3.1 Solution 1: Implicit D2D category

With this solution, a maximum number of sidelink processes is defined MSL. MSL is the product of the maximum number of broadcast groups a UE can belong to and the maximum number of HARQ processes per broadcast group. As of today, these values have not been specified yet. Then, using the notations of 36.212, a soft buffer is defined for each sidelink process with the following size:
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Nsoft also needs to be defined. For cellular communications, it is defined by the UE category. Here, we need to define it for the D2D buffer size. In essence, a D2D category is introduced. For Rel-12, it does not need to be signaled, and can be defined in the specifications.
The processing and soft buffer management can then be done similarly to what is currently done for SL-SCH/PDSCH.

3.2 Solution 2: Leave it up to the implementation

In this solution limited buffer rate matching is not defined for D2D. It is assumed that there always is enough available memory so that the rate 1/3 mother turbo code can be used. The soft buffer information and the NIR are not needed because for rate matching it is assumed that 
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 for SL-SCH and/or SL-DCH (36.212 notations). The operation is simple and known to both the transmitting and receiving UE(s). No soft buffer management is needed, and the UEs at the transmit and receive ends of the link assume that a rate 1/3 mother turbo code is always used.

Solution 2 is simpler to specify and implement than solution 1. 

4 Conclusion

This contribution discusses how to manage soft buffer for D2D communications. The following is proposed:
· Proposal 1: No standardized mechanism is defined for D2D communication to share the soft buffer already defined for cellular communications

In addition, the following WF is proposed:

· Proposal 2: decide at RAN1#78b between the following two solutions for D2D communication:

· Solution 1: an Nsoft value is defined for the D2D buffer

· Solution 2: the transmitting D2D UE always assumes that there is enough memory to always use the mother turbo code with rate 1/3

Note that while not discussed here, there might be a similar problem for combining D2D discovery packets depending if RAN1 decides to use contiguous resources for transmitting the different repetitions of a D2D discovery packet.
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