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Abstract of the contribution: This contribution proposes a solution for communication over ProSe Relays without the need of ProSe discovery procedures (EPC-based nor direct discovery) between the ProSe UE and ProSe Relay.
Discussion

In TR23.703 Key Issue #5 "Relay for Public Safety ProSe" describes several aspects that should be considered for potential solutions related to ProSe UE-to-network relay and ProSe UE-to-UE relay. In this paper the shorter term of "ProSe Relay" is used for simplicity. As agreed in the ProSe WI, ProSe Relays are specific to public safety use cases.

It has been discussed within the GCSE_LTE WI that probably the public safety UEs may be in CONNECTED state while participating a group call, independent whether a unicast or multicast traffic delivery is used.  Consequentially, it may be assumed as a common case when a public safety ProSe UE, which is currently participating a public safety call, is in CONNECTED state when moving to (or handing over) to communication over ProSe Relay. Also, it could be assumed that the switching from connection over macro cell to a connection over ProSe Relay is performed when poor radio conditions in the macro cell are available.
During ProSe direct discovery procedure the announcing devices may reveal the service they would like to join or they are offering. Especially in case of public safety, such a reveal should be avoided in order to hide the existence of public safety devices from malicious users. The solution proposed in this contribution avoids ProSe discovery procedures, i.e. the ProSe direct communication procedure can start without ProSe discovery. Further advantage of this solution is that it can be applied to devices that doesn't support any ProSe (EPC-based or direct) discovery mechanism, but do support ProSe direct communication.
Proposal
The following text is proposed to TS 23.703.

* * * Start of Change * * *

6.X
ProSe Relays
6.X.Y
Solution RY: E-UTRAN based discovery of ProSe Relays
This solution is related to the Key Issue #5 "Relay for Public Safety ProSe".
6.X.Y.1
Functional description
The scenario assumed for this solution is shown in Figure 6.x.y.1-1. UE1 and ProSe UE-to-network relay (called for simplicity ProSe Relay1) are connected via LTE Uu interface to a macro cell of eNB1. UE1 participates a public safety call with the GCSE Application Server (GCSE-AS). Due to movement, the UE1 start experiencing poor radio conditions.  The figure shows ProSe UE-to-Network Relay, but it is not limited to it, i.e. also ProSe UE-to-UE Relay is covered by the solution.
It is further assumed that the ProSe Relay1 has a GCSE Application and is subscribed or it is a part of the same public safety service as UE1.
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Figure 6.x.y.1-1: Scenario of UE loosing macro cell coverage
The following are the main principles of the solution:
· ProSe UE and ProSe Relay are attached to the network and are in CONNECTED state. The network stores in the UE's and in the Relay's contexts information about their capabilities/preferences, e.g. public safety devices, ProSe capabilities/preferences, Relay capability, and/or session-ID (the identifier of the activated public safety session); and
· eNB1 determines UE’s and ProSe Relay's location based on measurement reports. Based on capabilities/preferences eNB1 can determine: 1) UE can be served with a higher guarantee quality by the ProSe Relay and 2) UE and ProSe Relay locations are overlapping ; and
· eNB1 triggers the UE to establish ProSe communication with the ProSe Relay; and
· eNB1 configures the correspondingly Relay and UE with 1) certain radio parameters for D2D communication and 2) security credentials for the ProSe connection between UE and Relay.
One benefit of this solution is that ProSe discovery procedures (EPC-based or direct discovery) are avoided, which in turn does not reveal the existence of public safety ProSe Relay and ProSe UE to malicious users. Further benefit is that this solution can be applied to devices that do not support any ProSe (EPC-based or direct) discovery mechanism, but do support ProSe direct communication.
6.X.Y.2
Procedures
It can be assumed that there are multiple ProSe Relays available in the macro cell, but not all are allowed to be used for particular public safety ProSe UE. Therefore it is assumed that the network (eNB or MME) has a context for the currently used public safety sessions by the ProSe UE and can chose the proper ProSe Relay based on this public safety session (having an identifier called session-ID). 
Figure 6.x.y.2-1 shows the procedures to provide session continuity for a ProSe UE experiencing poor radio conditions in the macro cell and therefore a handover to ProSe Relay is performed.
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Figure 6.x.y.2-1: Procedures for switching from macro cell to ProSe Relay
The following steps are performed:
· The dotted line boxes "UE" and "Relay" show the context stored in the the network (eNB and/or MME) for the ProSe UE and ProSe Relay. This context can be established during the Attach procedure or possible bearer establishment for public safety session. The context includes the public safety capabilities, ProSe-related capabilities/preferences, session-ID, etc.
The dotted line arrows between eNB, MME and ProSe Function show that the UE's and Relay's context can be generate based on signalling exchange among these entities.
· Step (1): ProSe Relay is configured to send periodically measurement reports.  eNB can configure the periodic measurement reports on demand.
· Step (2): UE is configured to send event-based measurement reports (e.g. when radio conditions fall under certain threshold).
· Step (3): Based on the ProSe Relay and ProSe UE capabilities and/or preferences in the UE's and ProSe Relay's contexts, and after receiving the UE and ProSe Relay measurements, the eNB can start procedure to determine whether UE shall switch to the ProSe Relay. eNB can match the location of the UE to the location of known ProSe Relays that use the same session-ID (e.g. both UE and ProSe Relay are part of the same public safety call like police or fire brigade). If the eNB determines proper ProSe Relay, eNB requests from the MME the Relay's and UE's security credentials for the secure ProSe direct communication.
In step (3.1), eNB can also discover ProSe Relay(s) in the neighbour cells via signalling exchange with neighbour eNBs. 
Step (3) includes therefore eNB internal processing, inter-eNB signalling exchange, as well as eNB-MME signalling exchange.
· Step (4): eNB instructs the Relay about the needed ProSe direct communication with the UE. eNB indicates to the Relay radio communication parameters, security credentials of the ProSe Relay and other needed parameters.
· Step (5): eNB instructs the UE about the possible ProSe direct communication with the ProSe Relay. eNB indicates to the UE radio communication parameters, security credentials of the ProSe relay and other needed parameters.
· Step (6) shows the ProSe direct communication establishment procedure(s) that shall be defined in other sections of TR23.703. 
After the ProSe UE and ProSe Relay establish the ProSe direct communication link, i.e. the connection over the PC5 interface, the ProSe Relay bearer(s) over LTE Uu interface can be adjusted to match the ProSe UE's current traffic QoS requirements (e.g. either new bearer(s) are established or bearer modification procedure is performed).
Figure 6.x.y.2-1 describes the procedures in the case where the ProSe UE is triggered to switch from macro cell connection to ProSe connection due to poor radio conditions. However, another case is possible where the public safety user of the ProSe UE would like to switch to ProSe connection via a button/switch push. In such case the procedures from Figure 6.x.y.2-1 can be reused whereas only step (2) is differently triggered. Step (2) is initiated by user application trigger that instructs the 3GPP layer in the UE to send signalling to the network (RRC signalling to eNB or NAS signalling to MME) to request switch to ProSe connection, if other ProSe Relays are available. The rest of the steps (3) – (6) is the same.
6.X.Y.3
Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
6.X.Y.4
Solution evaluation

Editor’s Note: The fulfilment of requirements in section 4.2 needs will be evaluated. 
* * * End of Changes * * *
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