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1 Introduction

The scope of Rel-12 Work Item (WI) LTE Device to Device Proximity Services is to specify protocols for proximity services where User Equipment (UE) can communicate directly with another UE over a new interface denoted as PC5. The objective of the work item is to enable service discovery and broadcast communication in network coverage, in partial network coverage and outside network coverage [1]. The aim of this contribution is to discuss how this new interface will impact access stratum release handling.
2 Discussion
In general, the purpose of access stratum release or version handling is to ensure that the radio interface can be evolved and maintained in a backward compatible manner. When the UE indicates its access stratum release version over the Uu interface, EUTRAN knows what kind of corrections, extensions and information elements the UE comprehends. In that way, it is possible to ensure that the UE receives only such data that it is able to comprehend, i.e. unknown formats and extensions can be avoided.

A problem arises, since ProSe UEs communicate directly with other ProSe UEs over the PC5 interface and therefore EUTRAN cannot take care of release and version handling for ProSe communication by using existing Uu interface based solutions. If the PC5 interface is further changed, extended or corrected in a later release it may happen that later Release ProSe UEs send formats or extensions that are not comprehended by earlier Release ProSe UEs.
Observation 1 Current access stratum release handling solution over the Uu interface is not feasible for release handling in ProSe.

To ensure the possibility to extend and correct ProSe functionality in future releases, it is proposed that Prose UEs should exchange their access stratum release indicators over the PC5 interface. 
Proposal 1 Introduce an access stratum release indicator that can be exchanged between ProSe UEs over the PC5 interface.
The proposed PC5 access stratum release indicators cannot be exchanged by using dedicated RRC signalling due to the absence of RRC connection and therefore alternative solutions should be considered. One possibility is to make use of Medium Access Control (MAC) control elements [2].

Proposal 2 Include the PC5 access stratum release indicator in a MAC control element.
Apart from the new release indicator, it would also be necessary to support a mechanism for fall-back to the commonly supported access stratum version among those ProSe UEs that belong to the same broadcast group. The fall-back mechanism should help to resolve problems that may arise when ProSe UEs support different versions of the PC5 interface, e.g. an earlier release ProSe UE should not receive unknown data or formats from a later release Prose UE.

Proposal 3 Introduce a mechanism for fall back to the commonly supported access stratum version.
The fall-back mechanism would require specification of UE behaviour upon the reception and transmission of the PC5 access stratum release indicator. This contribution leaves the details of the behaviour as a subject for further studies.
In addition to the fall-back mechanism some kind of error handling scheme is needed to ensure that the UEs are able to handle non-comprehended data without crashing. For example: what happens if the UE receives MAC CEs it does not understand? Should it drop the whole MAC PDU or just ignore that MAC CE and pass the data to Radio Link Control (RLC) layer? 
Since ProSe is based on broadcast communication it needs to be ensured that non-comprehended PDUs do not at least cause any harm. Preferable, the receiver should decode and process comprehended information and discard the rest.
Proposal 4 Non-comprehended MAC PDUs should not negatively impact the performance.
To avoid that legacy UEs just discard all information, it could be desirable that UEs can advertise the release that they support. This information does not need to be provided in each and every PDU. It could e.g. be a dedicated MAC CE (as proposed above) that is sent only upon special events e.g. upon reception of non-comprehended PDUs/CEs.
Proposal 5 Advertise the PC5 access stratum release indicator upon reception of non-comprehended PDUs/CEs.

The discussion here is limited on an assumption that the release indicator groups all features and messages specified in one release. The assumption may be called into question because previous experiences show that all UEs do not always implement all features of a release. With that respect, capability indication would be more useful because it has finer granularity than access stratum release indication. On the other hand, the alleged optional ProSe features will be introduced in later releases which mean that for now the release indicator and capability indications effectively have the same meaning. It is therefore proposed to consider capability indications in later releases if such indication is deemed necessary.
3 Conclusion

This contribution discusses release handling in ProSe and concludes the following:
Observation 1
Current access stratum release handling solution over the Uu interface is not feasible for release handling in ProSe.


Based on the above observation the following solutions are proposed:
Proposal 1
Introduce an access stratum release indicator that can be exchanged between ProSe UEs over the PC5 interface.
Proposal 2
Include the PC5 access stratum release indicator in a MAC control element.
Proposal 3
Introduce a mechanism for fall back to the commonly supported access stratum version.
Proposal 4
Non-comprehended MAC PDUs should not negatively impact the performance.
Proposal 5
Advertise the PC5 access stratum release indicator upon reception of non-comprehended PDUs/CEs.
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