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1. Introduction
The specification work for Release 13 ProSe began at RAN2#89bis, with one of the topics discussed during that meeting being the UE-to-Network relay. Within this topic, one of the discussions centred on the issue of eNode B control of the relay device, specifically regarding the method by which the relay-capable UE is authorized to become an active relay device and begin transmitting discovery announcements. It was agreed that [1]
“The eNB at the radio level can control whether the UE can act as a relay.   FFS whether the network control is per relay UE, per cell (broadcast configuration), or both.”

This document will further discuss the issue of radio level control of the relay UE.

2. Discussion

The main contentious issue on the topic of UE-to-Network relay initiation at RAN2#89bis was regarding whether network control over the status of relay UEs is on a cell wide basis or per individual UE.
One potential solution is to allow for both options, thereby allowing operators to select the option most suited to their resource allocation strategy. The extra specification work required to allow for both solutions would be minimal and allowing both options would remove the need to reach consensus on a single option, therefore allowing the discussion to move on to other issues.
Proposal 1. Network control of the relay UE can be per relay UE or per cell, to be decided by the operator.

For simplicity, the first step in either option should be an indication in System Information stating if the operation of relay UEs is allowed within the cell. Whether a relay UE is required to ask permission to become an active relay or if the bit indication is enough to allow operation can then be deduced from other information contained within System Information, for example if appropriate resources for relay discovery announcements are present. If a cell wide indication was used to disable relay functionality then this would reduce signalling overhead, as relay-capable UEs wouldn’t need to contact the eNode B for permission to become active just to receive a ‘no’ in response.
Proposal 2. System Information should contain a bit indicating whether the operation of UE-to-Network relays is allowed within the cell.
It may be beneficial to have separate resources provided for relay discovery announcements. Partitioning of discovery resources in this way would allow for conservation of battery power, as UEs would have fewer resources to monitor if their only interest was in finding a UE-to-Network relay. Having dedicated resources for the relay announcements would also help networks to manage their resource provisioning in cases where autonomous selection of resources by the UE was permitted, and would mean that contention for these resources was only among relay devices rather than all D2D-enabled devices wishing to participate in other available forms of discovery.
Proposal 3. Dedicated resources should be provided by the network for UE-to-Network relay discovery announcements.

There is no need to provide an explicit indication of whether or not the UE is required to ask for permission to become active as a UE-to-Network relay in System Information; the presence of a resource pool, provided for relay discovery announcements, can serve as an indication that relay devices do not need to request permission from the network, and if they have the appropriate authorisation from the ProSe function can become active and use the provided resources.

Proposal 4. The presence of a resource pool for relay discovery announcements in System Information indicates that authorised relay UEs may become active as relays and autonomously select resources without seeking further permission from the network.

Proposal 5. If no resources for relay discovery announcements are included in System Information then the relay UE must contact the network to request permission to become active as a UE-to-Network relay and to be allocated resources.

In cells where resources are provided for relay discovery announcements, meaning that a relay-capable UE doesn’t have to request permission from the network to become active as a relay device, it shouldn’t be automatic that a capable device becomes active. A range of parameters should be assessed by the application/user, including available battery power and UE mobility. Potential parameters used to assess the desirability of a potential relay were discussed further in a document submitted to RAN1#80bis [2]. A relay-capable device should also be authorised by the ProSe Function before becoming active, although this could be a long standing authorisation rather than an authorisation request being made at the time when the relay device wishes to become active.

3. Conclusion

This document has discussed radio level network control over the activation of UE-to-Network relays and the potential methods of resource allocation for the relay discovery announcements. The following proposals were made:

Proposal 1. Network control of the relay UE can be per relay UE or per cell, to be decided by the operator.

Proposal 2. System Information should contain a bit indicating whether the operation of UE-to-Network relays is allowed within the cell.
Proposal 3. Dedicated resources should be provided by the network for UE-to-Network relay discovery announcements.

Proposal 4. The presence of a resource pool for relay discovery announcements in System Information indicates that authorised relay UEs may become active as relays and autonomously select resources without seeking further permission from the network.

Proposal 5. If no resources for relay discovery announcements are included in System Information then the relay UE must contact the network to request permission to become active as a UE-to-Network relay and to be allocated resources.
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