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1 Introduction

In this paper we discuss HARQ entity separation between D2D and WAN, the number of HARQ process assigned to HARQ entity and the necessity of RLC reordering.
2 Discussion
RAN 2 agreements:

•
No HARQ feedback is assumed for D2D communication [1]

•
While being in the coverage area of an E-UTRA cell, the UE may only perform ProSe Direct Communication Transmission on the UL carrier of that cell only on the resources assigned by that cell (even if resources of that carrier have been pre-configured e.g. in UICC) [2]. 

•
The figure below shows the protocol stack for the user plane, where PDCP, RLC and MAC sublayers (terminate at the other UE) perform the functions listed for the user plane in subclause 6, e.g. header compression, HARQ retransmissions. [3]

RAN 1 agreements:

•
D2D and WAN signal are not transmitted by a UE in the same subframe [4].

2.1
HARQ separation 

As agreed in [1], there is no HARQ feedback for D2D HARQ, therefore, D2D TX/RX HARQ operation is different than WAN. Moreover, D2D TX/RX is on different transport/physical channel and can happen in parallel to WAN TX/RX in time. In the protocol overhead point of view, RX HARQ for WAN is on DL which is asynchronous whereas RX HARQ for D2D is synchronous. Therefore, D2D TX is no need to indicate HARQ process number to the recipient, while WAN case is clearly needed.
[Proposal 1]: We have separate HARQ Entity for D2D.
2.2
HARQ entity assignment at TX UE

There could be two options for HARQ entity assignment; entity per TX UE (per source ID) or entity per RX UE (destination ID). HARQ entity has a usual meaning of “the control unit of a set of HARQ processes for TBs destined to a specific UE” in WAN case. For the alignment of this convention, and the proposal from RAN 1 [5] saying that “resource allocation for a target ID is designed for giving the simplicity on RX process,” we prefer the HARQ entity assignment per D2D destination ID. Figure 1 shows related MAC structure.
[Proposal 2]: HARQ entity is assigned per D2D destination ID..
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Figure 1 HARQ entity per destination ID.

2.3
Number of HARQ process per entity

Since each HARQ entity operates independently in a TX UE, the number of HARQ process per HARQ entity does not change according to the HARQ entity assignment at UE. The number of process in an entity can be varying according to HARQ retransmission interval, new TB transmission interval and HARQ processing time. 

From RAN1 contribution draft [5], new TB transmission interval is always greater than HARQ retransmission interval and total retransmission duration of a TB is shorter than the new TB transmission interval. Therefore there is no case that interleaving of multiple TB processes in RX UE happens. This means that only one HARQ process is enough for HARQ operation.

[Proposal 3]: The number of HARQ process needed is 1 per HARQ entity.

2.4
RLC reordering 
By the aforementioned agreements and proposals, there is no case that MAC PDU is received out of sequence at RX UE. Therefore, the MAC SDUs are always transferred to RLC layer in sequence and RLC SDUs are also received in sequence at RLC layer. 
[Proposal 4]: RLC reordering is unnecessary.

3 Conclusion

In this paper we have discussed on D2D HARQ entity separation, the number of HARQ process and corresponding RLC reordering. 
[Proposal 1]: We have separate HARQ Entity for D2D.
[Proposal 2]: HARQ entity is assigned per D2D destination ID..

[Proposal 3]: The number of HARQ process needed is 1 per HARQ entity.

[Proposal 4]: RLC reordering is unnecessary.
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