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1 Introduction

During RAN2#90 it was agreed to have an email discussion on Relay UE initiation, discovery and selection/ re-selection. Several proposals on supported RRC modes for relay discovery are provided in the draft report of the email discussion [1] including the following proposals. 
Proposal 4: If Relay UEs are initiated by broadcast signalling, they can also perform relay discovery when in idle. If Relay UEs are initiated by dedicated signalling, they need to stay in connected to perform relay discovery (e.g. to allow the network to de-activate them if needed).

Proposal 5a: Remote UEs can only start transmitting relay discovery solicitation messages while in RRC Connected (i.e. Option 1 is supported).

Proposal 5b: A UE in RRC idle involved in eMBMS reception could move to connected mode when the Uu link quality goes below some threshold (e.g. the one discussed in question 6) and then start transmitting relay discovery solicitation messages.

In this contribution, we would like to share our opinions on supported RRC modes for relay UEs and remote UEs during the relay discovery.
2 Discussion
2.1 Supported RRC modes for relay UEs during the relay discovery
In the email discussion, it has been discussed that in which RRC states a relay UE can perform the relay discovery procedure. A majority of the companies prefer a relay UE to perform the relay discovery procedure both in RRC_CONNECTED and in RRC_IDLE. Several companies also concern that if the relay UE goes to RRC_IDLE, the eNB will be unable to de-configure it. As a compromise, it is proposed that if relay UEs are initiated by dedicated signaling, they need to stay in connected to perform relay discovery in order to allow the network to de-activate them if needed [1].
However, if a candidate relay UE has no remote UE connected to it yet and has no Uu service, forcing the candidate relay UE to stay in RRC_CONNECTED to perform relay discovery will cause unnecessary power consumption to the relay UE. Besides that, eMBMS relay does not require the relay UE to be RRC_CONNECTED.
Moreover, how the network de-activates relay UEs should be considered separately. It seems unreasonable to keep the candidate relay UE initiated by dedicated signaling in RRC_CONNECTED to perform relay discovery in order to allow the network to de-activate them if needed. We think that eNB shall be able to control the number of relay UEs. For the relay UEs configured via broadcast signaling without connected by any remote UE, additional mechanism might also be needed to avoid repeating unnecessary relay discovery.
Based on the above analysis, we suggest that
Proposal 1: Relay UEs shall be able to perform the relay discovery procedure both in RRC_CONNECTED and in RRC_IDLE without considering whether they are initiated by broadcast signalling or dedicated signalling.
2.2 Supported RRC modes for remote UEs during the relay discovery
In the email discussion, it has also been discussed that in which RRC states a remote UE can start transmitting relay discovery solicitation messages. The proposals in the draft email discussion report are that remote UEs can only start transmitting relay discovery solicitation messages while in RRC_CONNECTED, and a UE in RRC_IDLE involved in eMBMS reception could move to connected mode when the Uu link quality goes below some threshold and then start transmitting relay discovery solicitation messages [1].
However, the remote UE in RRC_IDLE may be in the edge of the coverage and suffer bad channel quality. If it is required to enter into RRC_ CONNECTED before starting relay discovery, the latency will be increased. If the RRC connection establishment procedure fails, the remote UE in RRC_IDLE will be unable to transmit relay discovery solicitation messages. Moreover, if the remote UE in RRC_IDLE has eMBMS service, forcing the remote UE to enter into RRC_ CONNECTED for relay discovery will cause service interruption.
Therefore, we suggest that:
Proposal 2: Remote UEs shall be able to transmit relay discovery solicitation messages both in RRC_CONNECTED and in RRC_IDLE.
3 Conclusion

In this contribution, we discuss the supported RRC modes for relay UEs and remote UEs during relay discovery procedure. Considering that eMBMS service does not require the relay UE and the remote UE to be RRC_CONNECTED, we suggest that both RRC_CONNECTED mode and RRC_IDLE mode are supported for relay discovery.
We kindly ask RAN2 to consider the above problems and the corresponding proposal listed below.
Proposal 1: Relay UEs shall be able to perform the relay discovery procedure both in RRC_CONNECTED and in RRC_IDLE without considering whether they are initiated by broadcast signalling or dedicated signalling.
Proposal 2: Remote UEs shall be able to transmit relay discovery solicitation messages both in RRC_CONNECTED and in RRC_IDLE.
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