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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.  
UE/Network communication has well defined functional split between the protocol layers and network logical nodes.  Further, voice and Push to Talk are supported at the IMS layer.  Much of these may not be applicable for D2D or may not be present in D2D communication.  
This contribution looks at the relevance and allocation of the functionality provided by NE/network communication and the new functionality that is needed.
2 Discussion

D2D can possibly be considered a new interface with a complete redesign of the functional splits and protocol stacks optimised for D2D.  Many new functions will be needed for D2D and many of the functions provided today may not be relevant.  Further there is no Core network or controlling node.  However, to allow for maximum re-use and economies of scale, and considering it is a D2D over LTE, the current LTE functional split and protocol stack should be the baseline.  

Of course, this does not imply that a new protocol cannot be considered if there is sufficient justification.  And this is simply on the functionality and not meant to indicate anything whether or not a different specification should be followed for D2D.
Proposal #1: Current LTE functional split, protocol stack should be the default baseline for D2D.  New/different functionality should be considered/justified on top of this baseline.
With this proposal in mind, we look at the applicability of the current LTE concepts, functional splits and protocol stack for D2D.
2.1 RRC layer

RRC today is control plane protocol between eNB and UE and used by eNB and the key functions of RRC are configuration of the lower layers of the UE stack, transfer of NAS PDU, cell (re)selection, Paging, mobility and measurements.   For D2D, there may not be a centralised controlling node and hence the direct applicability of RRC is not so obvious.  However, the primary role of RRC to configure the lower layers of the D2D stack can still apply.  For example:

1) Network providing the configuration to UE while the UE is under network coverage

2) Using default D2D configuration similar the default configuration used during RRC connection establishment for LTE today

In addition, RRC can still serve as sandwich layer between NAS and lower layers as today for D2D specific functions such discovery and floor control.

2.2 NAS

As mentioned above, there is no CN for D2D and the NAS/AS split used in mobile systems today is not necessarily needed for D2D.  The two layers could potentially be merged into one optimal layer for D2D.  However, similar to RRC, NAS can be used to provide D2D specific configuration, ProSe Id, authorisation etc.  while under network coverage and clearly has a role to play even for D2D.

It also hides the application layers and bearer establishment functions from AS and to keep the current NAS/AS functional split allowing maximum re-use of the current AS stack.

It is hence proposed to keep the NAS layer also for D2D with the current NAS/AS functional split as the baseline.  Further details of the NAS should be left to SA2/CT groups.

Proposal #2:  RRC and NAS protocol layers should be adopted also D2D.  And the current functional split between NAS and AS should also be used as the baseline for D2D.  

2.3 D2D bearers

LTE uses the notion of bearers and logical channels to carry and differentiate data for example, based on different PDN gateways, QoS.    One can think of D2D as a simple means to transport one type of data and wonder if the bearer concept should be adopted.  Even if there was only one type of data, re-use of the current model will allow simpler re-use of the LTE stack.   Even if some of the functionalities provided by the current protocols may not be needed for D2D at least in this release, at least some of the functionality will most likely be relevant.  This is confirmed by the detailed analysis of each of the protocol layers as discussed in [x].  This then also allows the possibility to have different bearer types such as PTT and other low date rate bearers, in a future release if not in Rel-12.
Hence it is proposed to re-use the bearer concept also for D2D. 

Proposal #3: The concept of bearers used in LTE should be continued for D2D.    The details of D2D bearers are FFS.

3 Summary and proposals
The contribution looked at some basic functional framework for D2D over LTE.  The current LTE system should form the basis for development of D2D discovery/communication over LTE.  The following specific proposals are made:
Proposal #1: Current LTE functional split, protocol stack should be the default baseline for D2D.  New/different functionality should be considered/justified on top of this baseline.

Proposal #2:  RRC and NAS protocol layers should be adopted also D2D.  And the current functional split between NAS and AS should also be used as the baseline for D2D.  

Proposal #3: The concept of bearers used in LTE should be continued for D2D.    The details of D2D bearers are FFS.

















