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1 Introduction
D2D is quite different from normal UE/network communication.  The functionality supported for UE/network communication does not automatically apply for D2D.  D2D also requires some additional functionality.  
This contribution looks in detail at the relevance and allocation of the functionality provided by LTE L2 for D2D.  The functional list captured in the current LTE L2 specifications is used as the baseline for the discussion.
2 Discussion

Even if all of the functionalities provided by the current L2 protocol layers may not be needed for D2D at least in this release, some of the functionality will most likely be relevant.  An initial analysis of the applicability of the current functions of the different L2 protocols for D2D is provided in the following sections.

2.1 MAC
MAC layer is, by definition, most dependent on the physical layer and with D2D expected to have significant differences in the physical layer, LTE MAC will be the most impacted.  
In terms of functionality provided by MAC, most of the following functions, even if they are used differently, can be expected to be applicable also for D2D as follows:
-
mapping between logical channels and transport channels;
Even if the current LTE transport channels may not be applicable for Lte (see below), the mapping between logical and transport channels will still be needed.
-
multiplexing of MAC SDUs from one or different logical channels onto transport blocks (TB) to be delivered to the physical layer on transport channels;
Multiplexing function can be expected to be needed to support different logical channels and for the difference in size of MAC SDU and TBs.

-
demultiplexing of MAC SDUs from one or different logical channels from transport blocks (TB) delivered from the physical layer on transport channels;
De-Multiplexing function can be expected to be needed to support different logical channels and for the difference in size of MAC SDU and TBs.
-
scheduling information reporting;
Needed for type 2 resource allocation for D2D discovery and possibly for certain scenarios like centralised controlling node involving dispatcher.
-
error correction through HARQ;
There is no feedback for D2D in Rel-12 and there is no error correction function.
-
priority handling between UEs by means of dynamic scheduling;
This function may be needed in certain scenarios like centralised controlling node involving dispatcher.
-
priority handling between logical channels of one UE;
Needed to support multiple logical channels (if present in Rel-12)

-
Logical Channel prioritisation;
Needed to support multiple logical channels (if present in Rel-12)

-
transport format selection.
Basic MAC function.  Needed also for D2D

Today, MAC supports the following transport channels:  

-
Broadcast Channel (BCH);

-
Downlink Shared Channel(s) (DL-SCH);

-
Paging Channel (PCH);

-
Uplink Shared Channel(s) (UL-SCH);

-
Random Access Channel(s) (RACH);

-
Multicast Channel(s) (MCH).
Most of them may not be applicable at all for D2D and even when they are relevant, they could be quite different.  Further additional transport channels will most likely be necessary for D2D.  

Proposal #1:  Given the significant impact on MAC, it is proposed to discuss D2D MAC layer separately in more detail, keeping in mind that most of the current functions as likely to be needed for D2D.  Additionally, the applicability of the transport channels provided by LTE will also need dedicated further discussions.  
2.2 RLC:
LTE RLC layer is mostly a generic RLC function and it should be possible to almost directly reapply the relevant functions for D2D.  The following functions are supported by the RLC sub layer and the relevance of each of these functions for D2D is analysed in more detail:

-
transfer of upper layer PDUs;
This is the basic function and should be supported for D2D.  
-
error correction through ARQ (only for AM data transfer);
Since Rel-12 is to focus on 1:many transmissions, it is not normally possible to run a RLC-AM state machine with feedback from the multiple receiving nodes.  Hence it not considered for 1:many D2D.  It may however, be applicable for future 1:1 D2D communication.
-
concatenation, segmentation and reassembly of RLC SDUs (only for UM and AM data transfer);
Due to mismatch between TB and user packet sizes, support of segmentation seems inevitable and hence RLC-UM mode needs to be supported for D2D.  As mentioned earlier, AM mode does not apply for Rel-12 1:many communication. 
-
re-segmentation of RLC data PDUs (only for AM data transfer);
As mentioned earlier, AM mode does not apply for Rel-12 1:many communication. 

-
reordering of RLC data PDUs (only for UM and AM data transfer);
Need for re-ordering for RLC-UM will depend on the MAC decisions.  As mentioned earlier, AM mode does not apply for Rel-12 1:many communication. 

-
duplicate detection (only for UM and AM data transfer);
Duplicate detection in the receiver, since already supported could be useful.  As mentioned earlier, AM mode does not apply for Rel-12 1:many communication. 

-
RLC SDU discard (only for UM and AM data transfer);
This is a generic function and should be supported for UM.  As mentioned earlier, AM mode does not apply for Rel-12 1:many communication.

-
RLC re-establishment;
This function is likely to be necessary and should be supported.
-
Protocol error detection (only for AM data transfer).

As mentioned earlier, AM mode does not apply for Rel-12 1:many communication.
Where the functionality is applicable, a straightforward re-use should be quite possible and should be the baseline.  Based on the above discussion,
Proposal #2: It is proposed to consider support of the following as the baseline: RLC TM and UM modes and the following functionality: concatenation, segmentation and reassembly of RLC SDUs, reordering of RLC data PDUs, duplicate detection, RLC SDU discard and  RLC re-establishment.  RLC-AM is not supported for D2D for Rel-12.
2.3 PDCP 
Most of the functions provided by PDCP today may not seem essential for D2D.   However, a detailed analysis of each of the PDCP functions are discussed below.
-
header compression and decompression of IP data flows using the ROHC protocol;
While there may not be feedback for one to many D2D, it is still possible to apply unidirectional RoHC header compression.  Further, when D2D is extended in the future to support 1:1 communication, this can be expected to be more useful.  Hence it is suggested to keep the RoHC functionality for D2D.

-
transfer of data (user plane or control plane);
User plane data transfer is a basic function.  Control plane may not apply for 1:many D2D without a central node but it may apply in the future for 1:1 D2D communication.
-
maintenance of PDCP SNs;
Necessary if PDCP layer is used.

-
in-sequence delivery of upper layer PDUs at re-establishment of lower layers;

Need for re-establishment is to be discussed further for D2D.

-
duplicate elimination of lower layer SDUs at re-establishment of lower layers for radio bearers mapped on RLC AM;
Need for re-establishment is to be discussed further for D2D.

-
ciphering and deciphering of user plane data and control plane data; 

D2D is expected to provide ciphering at the application layer.  Hence there is no need for encryption as such.  In any case, NULL algorithms are already supported for LTE and these can be re-used to minimise impact on the function and protocol.
-
integrity protection and integrity verification of control plane data;

Need for of Integrity protection of the control plane (if it exists) should be discussed further.

-
for RNs, integrity protection and integrity verification of user plane data;
Applicability of the Rel-10 RN for D2D device is FFS and not expected to be discussed in Rel-12.

-
timer based discard;

This is a generic function and while the configuration of the timer value should be discussed further, the applicability of this function can be assumed to be relevant for D2D.
-
duplicate discarding.

Should be discussed further if there is a possibility of duplication.
Based on the above discussion, the following proposal is made:
Proposal #3: It is proposed to support PDCP layer for D2D with the following functions as the initial baseline for further discussion: header compression and decompression of IP data flows, maintenance of PDCP SNs, timer based discard.  Ciphering can be based on NULL algorithm and no key handling is defined at AS level.
3 Summary and proposals
The contribution looked in detail at the functions provided by LTE L2 protocols and their applicability for D2D.  With the intention to have maximum re-use [1], the following proposals are made to decide on a baseline for further discussion – to add or remove functions.
Proposal #1:  Given the significant impact on MAC, it is proposed to discuss D2D MAC layer separately in more detail, keeping in mind that most of the current functions as likely to be needed for D2D.  Additionally, the applicability of the transport channels provided by LTE will also need dedicated further discussions.  
Proposal #2: It is proposed to consider support of the following as the baseline: RLC TM and UM modes and the following functionality: concatenation, segmentation and reassembly of RLC SDUs, reordering of RLC data PDUs, duplicate detection, RLC SDU discard and  RLC re-establishment.  RLC-AM is not supported for D2D for Rel-12.
Proposal #3: It is proposed to support PDCP layer for D2D with the following functions as the initial baseline for further discussion: header compression and decompression of IP data flows, maintenance of PDCP SNs, timer based discard.  Ciphering can be based on NULL algorithm and no key handling is defined at AS level.
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