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1 Introduction

In the RAN2#89Bis and RAN2#90 meeting, the agreements for relay UE selection/re-selection has been reached that from RAN2 point of view:
	RAN2#89bis:

· The remote UE can take radio level measurements of the PC5 radio link quality.  
· For out-of-coverage, the radio level measurements can be used by the remote UE together other higher layer criteria to perform relay selection.   
· For in-coverage, it is FFS how these measurements are used (e.g. the measurements can be used by the UE to perform selection similar to out-of-coverage case, or they can be reported to the eNB).    
· FFS how reselection is handled and who performs reselection decision.  FFS if Uu link quality is required for selection/reselection purposes.
RAN2#90:

· UE relay reselection is supported.  For out-of-coverage, the criterion for reselection is based on PC5 measurements (RSRP or other RAN1 agreed measurements) and higher layer criteria. 
· The relay reselection can be triggered by the remote UE. Whether and how the relay UE can also trigger a reselection is FFS. 


In this contribution, we will analyse whether and how the relay UE can also trigger a reselection and give our proposal.

2 Discussion
2.1 Selecting a UE acting as a Relay UE by eNB
Considering to avoid having a large number of active relays near the cell centre, not all the relay capable UE in a cell might be qualified to act as UE-to-Network Relay. We already agreed in RAN2#89bis that eNB controls whether a UE can act as relay or not, and clearly he Relay UE’s Uu link quality should be good enough so as to enable efficient forwarding, e.g. the RSRP/RSRQ measured at the candidate relay UE should be higher than a given threshold for UE relay qualification, and maximum Uu link quality would be useful in the case the network wants to avoid relays which are close to the BS. Effectively, the minimum and the maximum Uu link quality thresholds should be provided through SIB message by the eNB to ensure all relay capable UE in the cell to receive them.
Proposal1: For a UE to act as a Relay UE, two specified/configured thresholds for Uu radio quality should be provided through SIB message, such as a max RSRP/RSRQ and a min RSRP/RSRQ.

Once the condition is fulfilled, the relay capable UE can request to become a really relay UE through transmitting SidelinkUEInf;ormation message to the eNB, and the eNB can response the relay capable UE whether it can act as relay or not, e.g. RRCConnectionReconfiguration message or other messages.
Proposal2: Once the condition is fulfilled, the relay capable UE transmits a dedicated message to eNB to request to become a really relay UE, and the eNB should response the relay capable UE whether it can act as relay or not by a dedicated message.

2.2 Selecting a Relay UE by remote UE
Since the eNB decides whether a UE can act as relay or not by constraining the Uu radio quality, so a realy relay UE must be a UE which Uu radio quality is good to perform the relay fuction. Remote UE monitors the discovery message from the UEs acting as a relay UE, and measures the PC5 link radio quality with them. 
Not all the UEs acting as a relay UE are suitable for remote UE’s relay, a threshold should be configured through SIB message by eNB for remote UEs in coverage or pre-configuration for remote UE out of coverage. Remote UE maintain a list of all suitable candidate relay UEs according to the PC5 link radio qualities. Because the candidate relay UEs can be controlled by the eNB to act as a relay, the Uu radio quality is guaranteed, if the candidate relay UE cannot perform as relay, the eNB should de-configured the UE as a relay, the remote UE should remove it and add a new one if the new one satisfies the conditions as remote UE’s relay, and update the list. So the remote UE only selects its relay UE according to the PC5 link quality with the candidate relay UE. 
Proposal3: the remote UE should select a relay only according to PC5 link quality between the remote UE and candidate Relay UE and the Uu link quality between the candidate UE and the eNB doesn’t need be considered.

Proposal4: A threshold for PC5 link radio quality should be used to select a relay UE, and configured through SIB message or pre-configuration.
2.3 Re-selecting a Relay UE triggered by relay UE
After a remote UE selects a relay UE, because relay UE and remote UE could be moving, the Uu radio link quality between relay UE and the eNB could vary dynamically, which can degrade rapidly so that the relay UE could not provide the action as relay. In this case, the PC5 radio link quality between the relay UE and the remote UE can be good, but the remote UE could not know the Uu radio quality for the relay UE, so the relay UE should tell the remote UEs connected with it that whether the relay UE can act as relay. When the remote UEs receive the indicator that the relay UE has not provided the relay function, they can process the relay reselection from the candidate relay UEs, and remove the current relay UE from the candidate relay UE list.

In this case, the relay UE needs to indicate whether it can act as relay to the remote UE. Considering the eNB controls whether a UE can act as relay or not, if the eNB permits a relay capable UE to act as relay, then the Uu link quality must satisfy the specified condition. So the remote UE can perform relay reselection only based on the PC5 radio quality of candidate relay UEs measured by the remote UE. However, the procedure of how the relay UE notify the remote needs to be developed. 
Proposal5: If the Relay UE can’t act as a relay UE, it should notify the remote UEs which connects with it, and then the remote UEs should re-select a relay UE only according to PC5 link qualities with other candidate Relay UEs, the procedure of how the relay UE notify the remote needs to be developed.
3 Conclusion

Based on the discussion in section 2 the following is proposed:

Proposal1: for a UE to act as a Relay UE, two specified/configured thresholds for Uu radio quality should be provided through SIB message, such as a max RSRP/RSRQ and a min RSRP/RSRQ.

Proposal2: Once the condition is fulfilled, the relay capable UE transmits a dedicated message to eNB to request to become a really relay UE, and the eNB should response the relay capable UE whether it can act as relay or not by a dedicated message.

Proposal3: the remote UE should select a relay only according to PC5 link quality between the remote UE and candidate Relay UE and the Uu link quality between the candidate UE and the eNB doesn’t need be considered.

Proposal4: A threshold for PC5 link radio quality should be used to select a relay UE, and configured through SIB message or pre-configuration.
Proposal5: If the Relay UE can’t act as a relay UE, it should notify the remote UEs which connects with it, and then the remote UEs should re-select a relay UE only according to PC5 link qualities with other candidate Relay UEs, the procedure of how the relay UE notify the remote needs to be developed.
