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1. 
Introduction

The release 13 WID on Enhanced LTE Device to Device Proximity Services [1] includes the following objective:

2) 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 Release 12 D2D communication, considering applicability to voice, video. [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)
In previous RAN3 meetings, the possibility for a ProSe UE to relay (towards 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 [2]. 

In particular, RAN3 discussed the possibility 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 [3]. However a decision on this topic was not taken as this was seen to be dependent on further progress in other groups.

In this document we review the latest progress in RAN2 [4], and revisit this issue in the light of this progress.

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 [5] 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.

In previous contributions, it was noted that ProSe UE-to-network relaying is likely to result in a different D2D usage than other ProSe services [3], and specifically:

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.

These aspects are based on considerations which are partly in the RAN2 domain. However, in RAN2#91, the following agreements were reached [4]:

Agreements on connection establishment

· Authorization of remote UEs is done by higher layers 

· A relay UE performing relay communication has to be in RRC connected mode.  

·  After receiving a layer-2 link establishment request from a remote UE, the relay UE informs the eNB using UESidelinkInformation.  The relay UE indicates in the message that the request is for relay one-to-one communication purposes.  The eNB similar to rel-12 can choose to provide or not provide resources for relay communication.
In addition, RAN2 has also agreed that, for in-coverage relays, the remote UE informs the eNB using the UESidelinkInformation similar to Rel-12, indicating in the message that the request is for relay one-to-one communication purposes. The eNB can choose to provide or not provide resources for relay communication. 
Concentrating on the general case, and the interaction between relay UE and eNB, we can observe the following

Observation 1: The eNB is aware of a relaying request towards a relay UE, and may or may not provide the required resource.
From the above, we can see that this “eNB awareness” of relaying actions is consistent with the previous considerations. The eNB is able to differentiate, and may therefore take the relaying functionality into account when deciding whether to provide resources. The eNB may also be able to change the allocated resources as more (less) remote UEs use a particular relay UE.
If this differentiation is considered useful by RAN2, it appears that reuse of the existing ProSe Authorization IEs (direct discovery / direct communication) by the eNB would not be adequate. Clearly there is an underlying assumption that granting of resources for relaying would not be equivalent to granting of resources for direct communication. Therefore it should be 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 [5].
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 [8] and [9].

Proposal 3: In case the proposed extension is agreed, discuss and agree the Draft LS in [10].
Note that SA2 is considering this issue as part of the exception sheet [7] to its WI on Enhancements to Proximity-based Services, and hence an LS capturing RAN3’s considerations would be timely. 
3.
Conclusion

In this paper we have analyzed the ProSe UE relaying functionality currently discussed by RAN2 and SA2 for Rel-13; we have discussed what makes it different from current ProSe functionality, and why an extension to the authorization IE is needed. 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 [8] and [9].

Proposal 3: In case the proposed extension is agreed, discuss and agree the Draft LS in [10].
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