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1. Introduction

The purpose of ProSe UE-to-Network relays is to provide connectivity to ProSe-based services for UEs that are outside E-UTRAN network coverage (3GPP TS 23.303 [1]), and to enable such remote UEs to gain Mission Critical Push To Talk (MCPTT) service in areas where network coverage is deficient (e.g. at network coverage edge). 3GPP TS 22.179 [2] requires that a public safety UE unable to gain service from E-UTRAN should attempt to make use of a suitable UE-to-Network relay in proximity.
Questions and suggestions have been raised (see e.g. [4], [5], [6]) about whether a remote ProSe-enabled UE under network coverage should preferably access public safety services through the cellular network via the Uu radio interface (i.e. operates On-Network MCPTT Services, see 3GPP TS 23.779 [3]) or should connect in some conditions to a suitable UE-to-Network relay via the PC5 radio interface (i.e. operates UE-to-Network Relay MCPTT Services) if such a relay is available in proximity.

This contribution further investigates these alternatives and proposes related ways forward.
2. UE-to-Network Relays search / selection at edge of network coverage 

2.1 UE operating in On-Network MCPTT mode
A straightforward interpretation of the quoted relay requirement in [2] is that the MCPTT UE should attempt to get service directly from the network as long as the UE is in network coverage, and fall-back to UE-to-Network Relay services only when the coverage of a suitable cell is not available.
It is anticipated [4], [6] that searching for a relay /switching to UE-to-Network Relay mode while in On-Network mode should be triggered when there is an risk of imminent service interruption due to poor network coverage, e.g. the signal (RSRP, RSRQ) of the Uu radio link serving the MCPTT UE falls below a predetermined threshold. The following agreement has been further reached at RAN2#91 meeting:
	In-coverage remote UE 

· UEs can transmit relay discovery solicitation messages while in RRC Connected and RRC idle (if network configured) 

· A remote UE may only transmit discovery solicitation messages if the Uu link quality at the UE is below an optional network configured threshold. 


However, these or analogous conditions taken in isolation should not be fully decisive for triggering a search for / switch to a UE-to-Network relay if a suitable neighbour cell able to serve the UE exists. In this case, the network would rather hand-over a MCPTT UE in RRC_CONNECTED to the considered cell as per legacy mechanisms. Similarly, a MCPTT UE in RRC_IDLE should reselect such a suitable cell and avoid searching for a relay.
Hence, relays discovery / switching to a selected relay should be triggered only in case it can be assessed that inter-cell mobility is unlikely to happen, typically when the MCPTT UE is located at network coverage edge and no suitable neighbour cell exists.
Proposal 1: A MCPTT UE operating On-Network MCPTT services is not required to initiate the discovery of UE-to-Network relays and switch to UE-to-Network Relay MCPTT Services when the UE detects that the serving cell signal is deteriorating but there is a suitable neighbour cell to which the UE could reselect / be handed over and continue operating in On-Network mode.
Proposal 2: The coverage of a neighbour cell suitable for On-Network operation may be determined based on cell measurements performed locally at the remote UE, possibly transmitted to the serving eNB if the eNB controls relays discovery / selection.

2.2 UE operating in UE-to-Network Relay MCPTT mode

Similar considerations are equally relevant for a UE operating MCPTT services in UE-to-Network Relay mode and entering network coverage [5].
A straightforward approach in this case would be that the UE selecting a cell offering On-Network MCPTT services switches to the On-Network MCPTT mode upon entering network coverage.
Proposal 3: A MCPTT UE currently operating MCPTT services in UE-to-Network Relay mode may attempt to switch to the On-Network mode upon entering network coverage.
However public safety operations may happen in locations where network coverage exists but is "spotty" due to hilly topography, building or infrastructure configuration, etc.  In such a situation, frequent switching between the two modes could occur ("ping-pong" effect) if appropriate mechanisms are not used.
As an example of such mechanisms, the MCPTT UE may continue operating in UE-to-Network Relay mode while the PC5 radio link with the UE-to-Network relay remains suitable, and switches to On-Network mode only when the PC5 link degrades below a predetermined threshold. Additional criteria may be involved in the switching decision, such as parameters or indications provided by the relay, e.g. related to the battery level, etc.
It may alternatively be preferable to reselect another relay candidate if the PC5 radio link degrades below a threshold while the remote UE enters network coverage but the Uu link quality with the suitable cell is low (e.g. below a threshold).
Proposal 4: Appropriate mechanisms or thresholds - for example relating to PC5 or Uu radio link quality, or to relay operating indications - shall be specified to prevent frequent switching between UE-to-Network Relay and On-Network MCPTT modes.
3. Conclusion and recommendation

This contribution has addressed UE-to-Network relays discovery and selection aspects for MCPTT UEs operating at the edge of coverage of a network. The following proposals are made:

Proposal 1: A MCPTT UE operating On-Network MCPTT services is not required to initiate the discovery of UE-to-Network relays and switch to UE-to-Network Relay MCPTT Services when the UE detects that the serving cell signal is deteriorating but there is a suitable neighbour cell to which the UE could reselect / be handed over and continue operating in On-Network mode.

Proposal 2: The coverage of a neighbour cell suitable for On-Network operation may be determined based on cell measurements performed locally at the remote UE, possibly transmitted to the serving eNB if the eNB controls relays discovery / selection.

Proposal 3: A MCPTT UE currently operating MCPTT services in UE-to-Network Relay mode may attempt to switch to the On-Network mode upon entering network coverage.
Proposal 4: Appropriate mechanisms or thresholds - for example relating to PC5 or Uu radio link quality, or to relay operating indications - shall be specified to prevent frequent switching between UE-to-Network Relay and On-Network MCPTT modes.
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