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1.
Introduction
In this contribution, some open issues relevant for relay connection and communication with relay from the remote UE perspective is addressed.
2.
Discussion 
After relay selection, is the RRC idle remote UE required to establish RRC connection?

It was agreed that for resource request for ProSe UE-to-Network Relay one-to-one communication in RRC_CONNECTED state, after selecting a ProSe UE-to-Network Relay, the Remote UE informs to the eNB that it intends to use ProSe UE-to-Network Relay one-to-one communication. However, it is not clear about the behavior in RRC_IDLE state after selecting a relay. The UE may establish RRC connection with the network for resource request similar to RRC_CONNECTED UE behavior or it may operate in RRC_IDLE for a subsequent one-to-one communication with the selected relay. 
In Rel-12, if there is a resource pool for communication provided via broadcast signalling, the UE is able to perform sidelink communication in RRC_IDLE state. We think the same procedure could be applied to remote UE in RRC_IDLE state. In other words, if there is a resource pool for ProSe UE-to-Network relay one-to-one communication in system information, the UE could perform sidelink communication without establishing unnecessary RRC connection from our perspectives.

Proposal 1 The remote UE in RRC_IDLE state is allowed to perform one-to-one communication with the selected relay after relay selection.
UE behaviour in good coverage of the cell
There are scenarios that the remote UE is still served by the relay even in the coverage of the cell where a remote UE could be well served by the eNB.

If Uu link quality of the remote UE degrades, the remote UE would transmit the solicitation message for relay discovery according to the agreement made in the last meeting. After relay selection, if there is communication resource pool, the remote UE in RRC IDLE state may connect to the selected relay and transmit via relay while staying in RRC IDLE state instead of establishing RRC connection when there is an occurrence of uplink traffic. Then, it is possible that the remote UE may move to the area with good Uu link quality of the cell. This results in the situation that the remote UE is served by the relay in areas with good Uu quality. It is deemed unnecessary for the remote UE in good coverage to utilize relay.
Besides, even in the good coverage, the remote UE could start to monitor relay announcement message if there is discovery resource pool for RRC IDLE state UE as stated in the latest CR [1] as the remote UE can decide when to start monitoring for ProSe UE-to-Network Relay discovery. Same as above scenario, after relay selection, if there is communication resource pool, the remote UE in RRC IDLE state may connect to the selected relay and transmit via relay while staying in RRC IDLE state instead of establishing RRC connection when there is an occurrence of uplink traffic. 

These scenarios lead to undesirable relaying in the aspect that the other remote UE in real need for relaying does not get served if the relay has enough capacity. In addition, this seems to contradict with the background for adopting the threshold for transmission of solicitation message by the remote UE.
Observation 1) The in-coverage remote UE may be served by relay unnecessarily.

In order to avoid the phenomenon stated above, it seems to be necessary for the UE to disconnect the connection with the relay at some point of time if there is an established connection. If there is no connection, it seems to be also necessary for the UE not to try to connect with the relay in a good coverage even though the UE monitors the relay discovery message. For this, we think a threshold based on Uu link quality of the remote UE can be defined for the above problem. Specifically, similar to behaviour of the transmission of solicitation message by remote UE, the remote UE could be only allowed to be connected to the relay if the Uu link quality is below the threshold. We think the threshold may be a new threshold or the threshold for restricting the transmission of solicitation message may be reused for this purpose. 

Proposal 2 A threshold is defined for remote UE in RRC IDLE state to be allowed to establish connection with the relay or to continue established connection with the relay.



The RRC connected UE in good coverage also may monitor the relay discovery message and select a relay. Even though the UE transmits the sidelink UE information, the network would not provide resources so that the remote UE in good coverage could not establish a connection and communicate with the relay. However, one aspect to be clarified is that whether the above defined threshold is applied to the remote UE in RRC CONNECTED state in order to limit the unnecessary transmission of sidelink UE information. The UE may be required to satisfy the threshold condition in order to transmit sidelink UE information. Alternatively, the UE may be allowed to transmit the information without any constraint since the network would not provide any resources if the network does not want the UE to be served by relay. 
From our view, it would be beneficial in terms of radio resource efficiency by avoiding needless transmission of sidelink UE information without any additional effort.

Proposal 3 The remote UE in RRC CONNECTED state is required to fulfill the threshold defined in proposal 2.
It was agreed that ‘the eNB may configure a threshold to control transmission of ProSe UE-to-Network Relay discovery solicitation message from the Remote UE. If the threshold is configured, the Remote UE is allowed to transmit ProSe UE-to-Network Relay discovery solicitation message only if the Uu link quality at the Remote UE is below the configured threshold’. In order to avoid the ping-pong, it seems to be desirable to introduce the hysteresis for the defined threshold and a new threshold in proposal 2.
Proposal 4 A hysteresis is introduced to avoid ping-pong in relay discovery and relay connection.
3.
Conclusion
In this contribution, it is proposed regarding the remote UE behavior that 
Proposal 1 The remote UE in RRC_IDLE state is allowed to perform one-to-one communication with the selected relay after relay selection
Proposal 2 A threshold is defined for remote UE in RRC IDLE state to be allowed to establish connection with the relay or to continue established connection with the relay.
Proposal 3 The remote UE in RRC CONNECTED state is required to fulfill the threshold defined in proposal 2.
Proposal 4 A hysteresis is introduced to avoid ping-pong in relay discovery and relay connection.
Reference
[1] R2-153890, Running stage 2 CR TS 36.300 to capture agreement on eD2D, Qualcomm Incorporated.
1
3

