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1 Introduction

D2D communication is going to be introduced in Rel-12. Since D2D communication belongs to LTE system unlike WLAN or other RATs, we assume the protocol for D2D communication should be specified in 3GPP core specification. In this document, we would like to see what should be considered in the specification for D2D communication for further RAN2 works.
2 Discussion
In principle, there should be two approaches on how to handle D2D communication data. One approach would be to handle D2D communication data as normal user-plane data. In this case, the D2D communication data is normal IP packet and it goes through PDCP, RLC, MAC and PHY layers. The other approach would be to handle D2D communication data as a kind of transparent container conveyed from D2D application layer to L2 sub-layer. For instance, a kind of transparent container can be transmitted in the form of MAC message.
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Figure 1. D2D communication data as IP packet
 Figure 2. D2D communication data as container

Some can argue with the latter approach, the overhead can be reduced, e.g. no IP header. However we assume this reduction would not be considerably significant since IP header can be already compressed in PDCP. Instead, it will bring the additional complexities and the corresponding specification efforts since D2D communication data is handled in special way. Thus we would like to propose to handle D2D communication data as the normal user-plane data, i.e. IP packet.
[Proposal-1]: D2D communication data should be handled as the normal user-plane data, i.e. IP packet

Then we would like to see what should be considered in the specification with more details as follow: 

1) PDCP sub-layer

The main functions of PDCP are header-compression and security functions for radio interface. We assume header-compression should be still required for D2D communication data considering most of D2D communication in public safety case would be the voice data. For the need of AS security, some can argue we may count security function on D2D application instead of having security function in PDCP. However considering D2D communication data is handled as the normal user-plane data, i.e. IP packet, we assume the current user-plane stack would be the base, i.e. AS security function in PDCP.
[Proposal-2]: Header-compression/decompression in PDCP is applicable for D2D communication
[Proposal-3]: Security in PDCP is applicable for D2D communication
2) RLC sub-layer

The main functions of RLC are ARQ, concatenation/segmentation/reassembly of RLC SDUs, re-segmentation of RLC PDU, and reordering of RLC PDU. The need of ARQ function should be discussed considering the group communication for public safety purpose would be the base for D2D communication. Most of D2D communication would be the voice data, reliable transmission may be important element for public safety case, but feedback may not be appropriate for group communication. Probably we may need to consider some new mechanism to replace ARQ/HARQ for D2D communication. The need of concatenation/segmentation/reassembly should be also discussed. It would be dependent on whether we will have variable RLC PDU size or not. We assume re-segmentation of RLC PDU would be unnecessary and heavy for D2D group communication. Reordering of RLC PDU may not be required considering there is no out-of-sequence delivery due to non ARQ/HARQ for D2D communication.
[Proposal-4]: RAN2 is asked to discuss the scope of RLC specification work described in the above
3) MAC sub-layer
The main functions of MAC are random access, scheduling related information reporting (scheduling request, buffer status reporting and power headroom reporting), multiplexing/de-multiplexing of MAC SDUs, and HARQ operations. Probably random access may have nothing to do with D2D group communication since we may not need random access procedure for D2D transmission, i.e. no need of TAC acquisition. The need of scheduling related information reporting for D2D group communication would be dependent on the issue whether centralized resource scheduling approach or distributed autonomous resource selection is used for D2D group communication resource allocation. If distributed autonomous resource selection is used, scheduling related information reporting might not be needed for D2D communication, but instead we should specify the distributed autonomous resource selection procedure, e.g. CSMA/CA, in MAC. We assume multiplexing/de-multiplexing might be still needed for D2D communication, but it should be decoupled from the existing one. Based on RAN1 progress, it seems HARQ operation does not need to be considered since RAN1 assume no feedback for D2D communication. Probably we may need to consider some new mechanism to replace ARQ/HARQ for D2D communication. In addition, we may need to define new MAC PDU format for D2D communication in MAC. 
[Proposal-5]: No HARQ is assumed for D2D communication and RAN2 is asked to discuss the need of some mechanism to replace ARQ/HARQ for D2D communication
[Proposal-6]: RAN2 is asked to discuss the scope of MAC specification work described in the above
3 Conclusion

We would like RAN2 to discuss the following proposals and to see what should be considered in the specification for D2D communication for further RAN2 works. 

[Proposal-1]: D2D communication data should be handled as the normal user-plane data, i.e. IP packet
[Proposal-2]: Header-compression/decompression in PDCP is applicable for D2D communication
[Proposal-3]: Security in PDCP is applicable for D2D communication
[Proposal-4]: RAN2 is asked to discuss the scope of RLC specification work described in the section 2

[Proposal-5]: No HARQ is assumed for D2D communication and RAN2 is asked to discuss the need of some mechanism to replace ARQ/HARQ for D2D communication
[Proposal-6]: RAN2 is asked to discuss the scope of MAC specification work described in the section 2
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