
3GPP TSG-RAN WG2 Meeting #91
R2-153744
Beijing, China, 24-28 August 2015

Agenda item:
7.5.1.1, 7.5.1.2
Source:
BlackBerry UK Limited

Title:
MCPTT service over relays: In-coverage to Out-of-coverage transition
Document for:
Discussion and Decision
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 in-coverage to out-of-coverage. A companion contribution [7] addresses the transition in the reverse direction.
This document is a resubmission of R2-152589 with terminology updates.
2. In-coverage to Out-of-Coverage transition

This scenario consists of a ProSe enabled UE about to lose network coverage while engaged in a MCPTT group call or in other public safety services. 

As the UE moves out of network coverage, the re-establishment of the MCPTT services may be feasible through a UE-to-Network relay located in proximity. However, this transition may result in a significant service interruption due in particular to the time needed to discover suitable relay candidates and to establish a new data path through the selected relay [6]. It is therefore necessary for the UE to perform relay discovery and selection in advance of moving outside network coverage to minimize disruption to the MCPTT services.

Proposal 1: Discovery of UE-to-Network relay candidates by a UE operating in On-Network mode should be initiated in advance of losing network coverage to minimize resulting MCPTT services interruption.

However, discovering UE-to-Network relays is potentially a battery draining operation at the UE, and a UE accessing On-Network MCPTT services in good radio conditions should not attempt relay discovery or selection. 

Proposal 2: A UE accessing On-Network MCPTT services in good radio conditions is not required to perform UE-to-Network relays discovery.
Even if the signal received from the serving cell deteriorates, there may be a suitable neighbour cell which could be a handover candidate. In this case, a handover to such a neighbour cell may be preferable than entering UE-to-Network Relay operation mode. 

Proposal 3: Handover to a suitable neighbour cell should be prioritised over selecting a relay and entering UE-to-Network Relay operation mode.
However, if the UE detects that there is an imminent risk of service interruption due to poor network coverage and if there is no suitable neighbour cell (i.e. the UE is located at the edge of the network coverage), then it is appropriate for the UE to initiate relay discovery and to move to UE-to-Network Relay operation mode. 

Proposal 4: When the UE detects that the serving cell signal is deteriorating whilst there is no suitable neighbour cell to which the UE could be handed over, then the UEs shall initiate discovery of UE-to-Network relays.

An example procedure is depicted in Figure 1.
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Figure 1: UE switch to UE-to-Network relay path while reaching edge of network coverage
Note 1:
Whether the network needs to be involved or not in step 3 is FFS.

Note 2:
It is preferable for the UE to continue accessing the service through the network while establishing the data path through the relay (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 serving cell loses network coverage and switches to a UE-to-Network relay path. The following proposals are made:

Proposal 1: Discovery of UE-to-Network relay candidates by a UE operating in On-Network mode should be initiated in advance of losing network coverage to minimize resulting MCPTT services interruption.

Proposal 2: A UE accessing On-Network MCPTT services in good radio conditions is not required to perform UE-to-Network relays discovery.
Proposal 3: Handover to a suitable neighbour cell should be prioritised over selecting a relay and entering UE-to-Network Relay operation mode.
Proposal 4: When the UE detects that the serving cell signal is deteriorating whilst there is no suitable neighbour cell to which the UE could be handed over, then the UEs shall initiate discovery of UE-to-Network relays.
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