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Introduction
It is expected that introduction of D2D discovery and communication would have impact on L2 protocols i.e. MAC/RLC/PDCP. In this document, we discuss how to specify D2D L2 protocols over PC5 interface.
How to specify D2D L2 Protocols
The study on D2D discovery and communication would have impact on L2 protocols. Since D2D would introduce a new radio interface called PC5 [1], designing totally new L2 for PC5 interface under new 3GPP specifications would be one way of specifying D2D in RAN2. However, new design of L2 would require lots of heavy load in RAN2, so that RAN2 may be unable to complete the work in REL-12. 
Alternatively, we could utilize the existing MAC/RLC/PDCP designed for Uu interface to specify D2D L2 protocols over PC5 interface. In this way, RAN2 could investigate whether or not all of the existing functions in MAC/RLC/PDCP are necessary for D2D, and if necessary, RAN2 could try to simplify or optimize the existing functions for D2D operation. 
We think that utilizing the existing L2 protocols is the easiest way of supporting D2D in 3GPP standardization. Also, if the existing ones are utilized, implementation of D2D function would be easier. Hence, we prefer to utilize the existing radio protocols over Uu interface for D2D radio protocols over PC5 interface.
Observation 1: It is desirable to utilize the existing L2 protocols i.e. MAC/RLC/PDCP for D2D L2 protocols over PC5 interface.
PDCP for D2D

In E-UTRA, PDCP provides the following functions
· Header Compression
· Integrity protection and ciphering

Among the existing PDCP functions, we would need more guidance from SA WGs to decide whether or not header compression and security function are necessary over PC5 interface.
Observation 2: Regarding decision on PDCP functions for D2D, more guidance from SA working groups are needed for header compression, and security.
RLC for D2D

In E-UTRA, RLC provides the following operation modes:

· Transparent Mode (TM)
· Unacknowledged Mode (UM)

· Acknowledged Mode (AM)

In E-UTRA, RLC TM is used only for delivery of particular RRC messages that do not require security protection, such as RRC messages on PCCH, BCCH and CCCH. Normally, we use RLC TM to carry RRC messages related to initial connection setup, e.g. paging, system information and RRC connection request/setup. 
We think that we may specify initial control messages between UEs over PC5 interface. If it is the case, it seems likely that we utilize RLC TM to provide initial control messages for D2D.
Observation 3: RLC TM would be needed e.g. to provide initial control messages used for D2D over PC5 interface.
In E-UTRA, RLC UM is normally used for delay-sensitive user traffic such as VoIP or audio/video streaming. RLC UM is also used for MBMS transmissions which are broadcast on the radio. 
Since one of use cases for Public Safety is voice service, it seems likely that we utilize RLC UM to support D2D communication over PC5 interface. If D2D communication is performed in a broadcast manner, it also seems likely to use RLC UM for D2D communication, because MBMS transmissions in E-UTRAN rely on RLC UM.
RLC UM provides segmentation and concatenation in the transmitter and reassembly in the receiver. Those functions in RLC UM could be utilized to support D2D. RLC UM also supports HARQ re-ordering. However, need for HARQ re-ordering in RLC UM depends on use of HARQ for D2D. Note that RLC UM does not provide re-ordering for MBMS transmissions in E-UTRA.
Observation 4: RLC UM would be needed e.g. to support delay-sensitive D2D user traffic such as voice over PC5 interface.

In E-UTRA, RLC AM guarantees lossless transmissions with ARQ operation. At this moment, it is not clear whether or not we need to support lossless transmissions over PC5 interface. For example, if we rely on broadcast or groupcast for D2D communication, i.e. if we do not support unicast transmission on the radio over PC5 interface, we may not need RLC AM for D2D communication. 
Hence, we would need to study whether or not we need to support unicast transmission on the radio over PC5 interface, and we may need to clarify whether or not we need lossless transmissions over PC5 interface. 
Observation 5: we would need further study to discuss whether or not RLC AM is needed for D2D over PC5 interface.
MAC for D2D

Probably, first of all we need to answer a question like whether or not we will specify unicast transmission over PC5 interface in REL-12. If we need unicast transmissions for D2D, we would need to specify a dedicated control channel and a dedicated traffic channel between UEs, which means we may study HARQ operation with feedback, and dynamic scheduling based on scheduling information report such as BSR.

On the other hand, if we rely on broadcast (and also groupcast) transmissions for D2D, we may simply define a broadcast control channel and a broadcast traffic channel, e.g. like MBMS channels, as D2D logical channels. If it is the case, we would not need to study HARQ operation with feedback, and dynamic scheduling based on scheduling information report. 

Accordingly, to begin with, we would need to discuss how to transmit D2D control information and D2D user traffic over PC5 interface, i.e. unicast or broadcast, on the radio, before discussing how MAC provides data transfer for D2D e.g. scheduling,  HARQ, and random access.
Observation 6: First of all, we need to discuss how to transmit D2D control information and D2D user traffic over PC5 interface, i.e. unicast or broadcast, on the radio, before discussing how MAC provides data transfer for D2D.
In E-UTRA, MAC provides mapping between logical channels and transport channels, and multiplexing of one or different logical channels onto transport blocks. Since we think that the concept of logical/transport/physical channels should be kept for PC5 interface, it is likely that MAC also provide those functions for D2D, if multiple logical channels exist over PC5 interface.

Currently, MAC also provides priority handling between UEs and between logical channels of one UE. We think that those functions could be also applied to MAC supporting D2D operation, if priority handling needs to be supported over PC5 interface.
In summary, even though it seems premature to discuss MAC functions for D2D, it seems likely that MAC supporting D2D provides channel mapping, channel multiplexing, and priority handling between channels, if multiple logical channels exist over PC5 interface.
Observation 7: MAC supporting D2D could provide channel mapping, channel multiplexing, and priority handling between channels, if multiple logical channels exist over PC5 interface.
Conclusion
In conclusion, we propose that RAN2 starts to discuss D2D L2 protocols based on the existing radio protocols. In our view, it seems likely to utilize the existing L2 protocols i.e. MAC/RLC/PDCP for D2D L2 protocols over PC5 interface.
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