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1 Introduction

At the last RAN meeting a new WID on ProSe Enhancements [1] was approved. Among other things, the WID contains the following RAN3-related items:
· Define enhancements to D2D communication to enable the following features:

a) Support the extension of network coverage using L3-based UE-to-Network Relays, including service continuity (if needed), based on Rel-12 D2D communication, considering applicability to voice, video. [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups);
b) Support for priority of different groups [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups);
· Enhance D2D discovery support in the presence of multiple carriers and PLMNs:

a) Allow D2D transmissions in a non-serving carrier and/or secondary cell belonging to the same and possibly different PLMN as the serving cell [RAN2, RAN1, RAN3].
Given that no time is allocated to RAN3 for this topic before RAN3 #88, it may seem premature to start discussion so early. However, we think it is beneficial to give a brief overview on possible impacts of the above items.
2 Discussion
2.1 D2D UE-to-Network Relays and Service Continuity
A L3 UE-to-network relay (served by E-UTRAN) is used to connect through the PC5 interface, D2D-capable UEs which could be out of coverage or in partial coverage. A D2D UE acting as a relay for one or more UEs will probably need more radio resources from its serving eNB than a legacy UE. The eNB will need to know from the MME that this particular UE will act as a relay, in order to better allocate its resources. This follows the same logic as Rel-12 ProSe authorization.
Observation 1: The eNB will need to know whether the UE can act as a ProSe UE-to-network relay.

Proposal 1: It seems appropriate to add “ProSe UE-to-network relay” to the list of possible services in the ProSe Authorized IE in Rel-13.

The scenario for service continuity is as shown in Figure 1. When a ProSe UE moves out of E-UTRAN coverage and connects to a ProSe UE acting as UE-to-network relay, it switches its data connection from the direct path (i.e. through its Uu interface) to the indirect path (i.e. through the PC5 interface with the relay UE). If the UE moves from out-of-coverage to in-coverage, the opposite happens. Service continuity will involve preserving the assigned IP address and QoS when switching between the two paths.
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Figure 1 Switching between the direct and the indirect path (i.e. through the relay) as the UE moves in and out of E-UTRAN coverage.

In principle, the UE and the UE-to-network relay could also be served by two different eNBs.

Proposal 2: Due to the core network implications of the service continuity concept, it seems wise to wait for further progress in SA2 to evaluate RAN3 impacts (if any). 
2.2 D2D UE Group Priority
D2D UE group priority was briefly discussed at the last RAN2 meeting; it involves prioritizing the scheduling for D2D UEs which belong to different groups according to their assigned priority level. Some preliminary observations on this topic were already presented to RAN3 in [4]. It was clarified that the priority level for each D2D UE is assigned by the ProSe Function; however, to prevent a UE from “cheating” when reporting its group priority, the eNB might need to know the correct group priority from a trusted source. This will depend on the outcome of the discussion in RAN2.
Observation 2: For security reasons, the eNB might need to know the correct group priority level from a trusted source, depending on the outcome of the discussion in RAN2.
It seems this information would be sent by the MME, which in turn could get it from either the HSS or the ProSe function. This will depend on the outcome of the discussion in SA2 whether to introduce a new interface between the ProSe function and the MME in Rel-13.

Observation 3: It seems that RAN3 impact (if any) of group priority will depend on the outcome of the discussion in RAN2 and SA2.

Proposal 3: For the D2D UE group priority issue it seems wise to wait for the outcome of the discussion in RAN2 and SA2.
2.3 D2D Discovery for Multiple PLMNs

The issue of D2D authorization when multiple PLMNs are present had been already identified in Rel-12. RAN3 had worked under the assumption that all EPLMNs have the same ProSe authorization(s) as the serving PLMNs [3], and SA2 confirmed that the CRs agreed by RAN3 under this assumption were correct [4].

The Rel-13 scenario, on the other hand, is to “allow D2D transmissions in a non-serving carrier and/or secondary cell belonging to the same and possibly different PLMN as the serving cell” [1].
Observation 4: The case of non-serving carrier and/or secondary cell belonging to the same PLMN seems to only affect UE-eNB signaling, and should have no impact on RAN3 specifications.

The case of different PLMNs, on the other hand, seems to require further analysis by RAN3: the assumption made in Rel-12 is not valid any more. S1AP and X2AP enhancements may be needed to support this new scenario.
Observation 5: In order to support the scenario of D2D in different PLMNs, the Rel-12 assumption is not valid any more.

Proposal 4: RAN3 should study the case of D2D involving different PLMNs and the appropriate changes to RAN3 protocols (if any).
3 Conclusions and Proposals
In this document we have provided a very generic analysis of the Rel-13 WI on ProSe enhancements. Our proposals are summarized below.
Proposal 1: It seems appropriate to add “ProSe UE-to-network relay” to the list of possible services in the ProSe Authorized IE in Rel-13.

Proposal 2: Due to the core network implications of the service continuity concept, it seems wise to wait for further progress in SA2 to evaluate RAN3 impacts (if any). 
Proposal 3: For the D2D UE group priority issue it seems wise to wait for the outcome of the discussion in RAN2 and SA2.
Proposal 4: RAN3 should study the case of D2D involving different PLMNs and the appropriate changes to RAN3 protocols (if any).
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