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1 Introduction

At the last RAN3 meeting, the possibility for a ProSe UE to relay toward the eNB the traffic coming from one or more ProSe UEs over the PC5 interface was discussed. The obvious advantage of such functionality is to extend the connectivity of out-of-coverage ProSe UEs [1]. RAN2 has also discussed scenarios for both in-coverage and out-of-coverage remote UEs for ProSe relaying [6].
Although one company objected to introducing ProSe relay authorization signaling in S1AP, it is worth noting that RAN2 and SA2 are quite advanced in their discussion of such functionality. In fact, the latest version of ProSe Stage 2 includes this option. For this reason, we believe that ProSe UE-to-network relaying should be explicitly authorized by the EPC and signaled among eNBs at handover, similarly to what happens with ProSe direct discovery and ProSe direct communication. If a suitable extension for S1AP and X2AP is not agreed, ProSe relaying will not be able to be supported in Rel-13.
2 Discussion
In Rel-12 ProSe it is possible for a UE to perform ProSe Direct Discovery and/or ProSe Direct Communication; both these services require the UE to transmit data packets using a specific set of D2D radio resources which could possibly cause interference to other UEs served by the same or neighboring cells. The potential effects of these two services are quite different: short and possibly infrequent bursts of packets for direct discovery, and possibly longer bursts of packets for direct communication. For this reason it was concluded [2] that it is beneficial for the eNB to know the ProSe authorization status for the UE for the specific service(s) and specific (and separate) authorization IEs were introduced in S1AP and X2AP.
ProSe UE-to-network relaying requires a different D2D usage than other ProSe services:

1. If a UE is authorized to act as a relay for one or more ProSe UEs, it will most probably transmit over its allocated D2D resources for longer periods of time, since it is relaying cellular traffic to and from the EPC rather than terminating it locally;

2. A ProSe relay UE advertises itself as a ProSe relay over D2D resources, and this will typically follow a different pattern than the case of direct discovery;

3. When additional remote UEs connect or detach, the ProSe relay UE may ask its serving eNB for different set(s) of D2D radio resources, unlike for other ProSe services.

Observation 1: ProSe UE-to-Network relaying seems to require different patterns of D2D radio resource allocation by the eNB with respect to other ProSe services.

Observation 2: Due to the above, the existing ProSe Authorization IEs (direct discovery / direct communication) cannot be used.

In addition, it is of course beneficial for the eNB to know the authorization status for the ProSe relay UE from the MME, so that the eNB can e.g. plan in advance its resource allocation. This is also in line with the same logic applied to current Rel-12 ProSe services [2].

It is worth noting that ProSe Relaying and its authorization are already present even in the latest relevant Stage 2 specification [7] (Sec. 5.7). In particular, Sec. 5.7.1 reads:

“E-UTRAN attach for ProSe-enabled UE is performed as defined in TS 23.401 with the following additions:

-
ProSe-enabled UE includes the ProSe capability indication as part of the "UE Network Capability" in the Attach Request message. MME stores this information for ProSe operation. ProSe capability can indicate whether the UE is capable of supporting one or more of the following ProSe direct services: ProSe Direct Discovery, ProSe Direct Communication and ProSe UE-to-Network Relay.

-
If the MME is configured to indicate "ProSe authorised" to E-UTRAN, the UE is ProSe-enabled, and the UE is authorised to use ProSe direct services based on the subscription data, the MME shall include a "ProSe authorised" indication in the S1 AP Initial Context Setup Request, indicating which of the ProSe direct services the UE is authorised to use.” [7]
Hence, ProSe relaying is already part of 3GPP specifications and its authorization is already described by its relevant Stage 2 document. Failure to introduce the relevant signaling will jeopardize support of ProSe relaying in Rel-13.
Observation 3: Failure to introduce ProSe authorization signaling will jeopardize support of ProSe relaying in Rel-13.
Proposal 1: A new IE for ProSe UE-to-network relaying is needed to be added in the ProSe Authorized IE signaled over S1 and X2.

Introducing such an extension seems appropriate and straightforward according to Table 1 below, and it is fully compatible with Rel-12 behavior text for ProSe in both S1AP and X2AP.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	ProSe Direct Discovery
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized for ProSe Direct Discovery

	ProSe Direct Communication
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized for ProSe Direct Communication

	ProSe UE-to-Network Relaying
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized for ProSe UE-to-Network Relaying


Table 1 Extended ProSe Authorized IE for Rel-13 UE-to-Network relaying (new IE is shown in red).

Proposal 2: Extend the current ProSe Authorized IE as proposed; corresponding S1AP and X2AP CRs are provided in [3] and [4].

Proposal 3: In case the proposed extension is agreed, discuss and agree the Draft LS in [5].
3 Conclusions and Proposals
In this paper we have analyzed the ProSe UE relaying functionality currently discussed by RAN2 and SA2 for Rel-13 (and included in the latest draft ProSe Stage 2 specification); we have discussed what makes it different from current ProSe functionality, and why an extension to the authorization IE is needed. We have also noted that without this signaling, ProSe relaying support in Rel-13 may be at risk. Our proposals are summarized below.
Proposal 1: A new IE for ProSe UE-to-network relaying is needed in the ProSe Authorized IE signaled over S1 and X2.

Proposal 2: Extend the current ProSe Authorized IE as proposed; corresponding S1AP and X2AP CRs are provided in [3] and [4].

Proposal 3: In case the proposed extension is agreed, discuss and agree the Draft LS in [5].
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