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1. Introduction

ProSe-enabled UE-to-Network relays - see 3GPP TS 23.303 [1] - will provide connectivity to ProSe-based services for UEs that are outside E-UTRAN network coverage 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 edge). It is an MCPTT requirement that a public safety UE should attempt to make use of a suitable UE-to-Network relay in proximity prior to going off the network (3GPP TS 22.179 [2]).

The use of UE-to-Network relays for connecting a remote UE to MCPTT services requires considering circumstances where the remote UE is moving between in- and out-of network coverage, and therefore the need for the remote UE to access services either directly from the cellular network over the Uu interface (i.e. On-Network operation mode - see 3GPP TS 23.779 [4]) or through a UE-to-Network relay (i.e. UE-to-Network Relay operation mode [4]).

The above is aligned with the following RAN2#89bis agreements:

· For the relay discovery and relay selection both in-coverage and out-of-coverage scenarios for remote UEs can be addressed.

· We will discuss the potential minimization of service interruption for the cases where the UE is moving from in-coverage to out-of-coverage and from out-of-coverage to in-coverage.

This contribution proposes solutions that help minimise service interruption as per the above agreements when moving from out-of-coverage to in-coverage. A companion contribution [7] addresses the transition in the reverse direction.
This document is a resubmission of R2-152592 with terminology updates.
2. Out-of-Coverage to In-coverage transition

This scenario consists of a ProSe enabled UE engaged in a MCPTT group call through a UE-to-Network relay and entering the coverage of a network cell providing the MCPTT services.

As the UE moves into network coverage, the UE selects a suitable cell according to the cell selection procedures specified in 3GPP TS 36.304 [5]. Once camped on a cell in normal service state, the UE may access any network service available in this cell. The MCPTT services may be available through either unicast or multicast bearers. 

The UE may enter connected mode, update its registration to the MCPTT server via the network, switch to a network data path and may release its connection with the relay. However another approach would be for the UE to continue using the service through the relay as long as the level of service remains appropriate.

Proposal 1: RAN2 discuss whether a ProSe-enabled UE engaged in a MCPTT group call through a UE-to-Network relay shall unconditionally attempt to establish the service through the network upon selecting a cell offering the MCPTT services, or can continue using the service through the UE-to-Network relay.

If the UE continues using the service through the UE-to-Network relay, it may however happen that the service is abruptly interrupted e.g. due to the deterioration of the radio link between the UE and the relay. In order to prevent the resulting service interruption, the UE should switch to the network path before the link with the relay becomes inoperable.

Proposal 2: If the UE continues using the service through the UE-to-Network relay while camped on a cell offering the MCPTT services, it should switch to a network path before the radio link between the UE and the relay is broken.

In the above scenarios where the UE switches between the existing path established through the UE-to-Network relay and the new path through the Uu interface in the serving cell, it is again desirable that the voice service interruption is minimized. To this effect, one option is to establish the new data path through the network before releasing the connection with the relay. However, this may not always be possible due to UE capability limitations.
Proposal 3: If the UE supports simultaneous services over the PC5 and Uu interfaces, it should preferably maintain and continue using the MCPTT services through the UE-to-Network relay while establishing the service through the network / Uu interface.

An example procedure is depicted in Figure 1.
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Figure 1: UE switching to On-Network operation mode upon entering network coverage

Note 1:
Whether the UE should unconditionally switch to the MCPTT services in the serving cell (step 4) or continue to use the service provided by the relay is FFS.

Note 2:
It is preferable for the UE to continue accessing the service through the relay while establishing the data path through the serving cell (step 4) to further minimize service interruption. However this may not always be possible due to UE capability limitations.

3. Conclusion and recommendation

This contribution addresses RAN2 aspects of a scenario in which a public safety ProSe-enabled UE accessing MCPTT services through a UE-to-Network relay enters network coverage and gains access to the service in the serving cell. The following proposals are made:

Proposal 1: RAN2 discuss whether a ProSe-enabled UE engaged in a MCPTT group call through a UE-to-Network relay shall unconditionally attempt to establish the service through the network upon selecting a cell offering the MCPTT services, or can continue using the service through the UE-to-Network relay.

Proposal 2: If the UE continues using the service through the UE-to-Network relay while camped on a cell offering the MCPTT services, it should switch to a network path before the radio link between the UE and the relay is broken.

Proposal 3: If the UE supports simultaneous services over the PC5 and Uu interfaces, it should preferably maintain and continue using the MCPTT services through the UE-to-Network relay while establishing the service through the network / Uu interface.
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