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1 Introduction
In RAN2 #89bis and #90 meetings, RAN2 has reached the following agreements on relay selection and reselection: 
	Agreements #89bis
Relay selection 

· 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.
Agreements #90
Relay reselection 

· UE relay reselection is supported.  For out-of-coverage, the criteria 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 further analyze the procedure of relay-UE selection/reselection based on the PC5 measurement, and propose a common procedure for out-of-coverage and in-coverage scenarios.
2 Relay Selection
We already agreed that remote UEs can perform PC5 measurement, and out-of-coverage remote UEs can perform relay selection based on the PC5 measurement.
For in-coverage remote UEs, one possibility is that the remote UE reports the discovered relay UEs and corresponding PC5 measurement to the eNB, and the eNB makes the final decision for relay selection. However, in the relay discovery message, only the ProSe UE ID of the relay UE is included for identifying the relay UE. If the remote UE reports the ProSe UE ID to the eNB, the eNB may not be able to know which relay UE served by the eNB has this ProSe UE ID. Furthermore, the relay UE and the remote UE may be served by different eNBs. Therefore, the remote UE’s serving eNB may not know the information about the relay UE, and cannot make a better decision of relay selection than the remote UE.

Observation 1: The serving eNB of the remote UE may not know the information about the relay UE, and then cannot make a better decision on relay selection than remote UE autonomous selection.

As proposed in another of our contributions [2], for relay initiation, only the UE with the RSRP value larger than a threshold configured by the eNB can act as a relay. In this way, the eNB can guarantee the transmission efficiency between the relay UE and the eNB.

In order to control the efficiency of sidelink transmission between the remote UE and the relay UE, the eNB can also configure a SL-RSRP threshold to the remote UE, and the remote UE can select a relay UE only if the SL-RSRP value for this relay UE is larger than the configured threshold.
Proposal 1: The in-coverage remote UE performs PC5 measurement of candidate relay UEs and selects the best relay UE by itself based on the PC5 measurement, similar to the out-of-coverage remote UEs.
Proposal 2: The in-coverage remote UE should only select the relay UE for which the SL RSRP is better than the threshold configured by the eNB.
The common relay selection procedure for both in-coverage and out-of-coverage scenarios is depicted as Fig.1.

[image: image1.emf]Remote-UE Relay-UE eNB

Based on eNB configuration to decide if to send Model A discovery 

messages or Model B response messages

Performs PC5 measurement and 

Selects relay-UE

Model B: solicitation

Model A: discovery message

Model B: response message

Configure Criteria (e.g., RSRP threshold) for relay 

initiation via SIB or RRC dedicated signaling

Configure Criteria (e.g., SL RSRP threshold) for relay 

reselection via SIB or RRC dedicated signaling

 
Fig. 1: Common Relay Selection procedure
3 Relay Reselection
After a remote UE selects a relay UE, the selected relay UE and the remote UE could be moving. Therefore, the SL RSRP between the selected relay UE and the remote UE could vary dynamically. If the remote UE discovers another candidate relay UE for which the SL RSRP is much better than the selected relay UE, it is efficient for the remote UE to reselect this new relay UE.  
Proposal 3: The remote UE performs relay reselection based on SL RSRP measured by the remote UE. 
Additionally, if the Uu radio link of the rely UE deteriorates and the relay UE is not suitable to continue acting as relay, in order to reduce the latency of relay reselection, it is beneficial for the relay UE to inform the remote UE to perform relay reselection. 
Proposal 4: The relay UE could also trigger the relay reselection in order to reduce the latency of reselection.

4 Re-establishment of Uu
The remote UE may enter an area where the eNB (or a neighboring eNB) can provide better coverage. Since the purpose of the relay UE is to extend the coverage provided by the network to the remote UE, it is logical that the remote UE should prefer to resume communication through the Uu interface once this becomes feasible. Thus the remote UE should re-establish the Uu interface if it had previously failed (e.g. remote UE went completely out-of-coverage), and resume transmission of data over the Uu interface. The criteria for re-establishing a failed Uu interface by the remote UE should be configured to the remote UE by the eNB, and may include Uu interface RSRP and/or RSRQ being above appropriate thresholds. These criteria can be configured to the remote UE in conjunction with the configuration of SL RSRP thresholds for relay UE selections and reselection.

Proposal 5: The remote UE served by a relay UE shall re-establish a RRC connection over the Uu interface with the network based on Uu radio quality measurements exceeding appropriate thresholds configured by the network. 
In order to economize on relay UE resources (e.g. transmit power, processing and storage resources) it is preferable for a remote UE to communicate directly to an eNB, if a suitable serving cell is available, rather than being served by a relay UE. Ultimately the remote UE may no longer need assistance from a relay UE if the radio quality of the Uu interface is strong enough. At this point the remote UE should transfer all data traffic back to the Uu interface, and disconnect the secure L2 connection previously established with the relay UE.        

Proposal 6: If the radio quality of the Uu link recovers sufficiently, the remote UE transfers all its data traffic flows from the PC5 interface with the relay UE back to the RRC connection established with its serving eNB over the Uu interface. The remote UE can then disconnect the secure L2 connection previously established with the relay UE. 

5 Measurements on PC5
In legacy, the UE in RRC_IDLE performs cell selection and reselection based on criterion S and criterion R. For the relay selection/reselection performed by the remote UE, it is straightforward to reuse the principle of S criteria and R criteria. 

For example, if SL RSRQ will not be introduced, the S criteria for relay selection is fulfilled when:

Srxlev_SL >0, 
where Srxlev_SL = SL_RSRP – Thresh_SL_RSRP, and Thresh_SL_RSRP can be configured by eNB for in-coverage remote UEs, and preconfigured for out-of-coverage remote UEs.
For relay reselection, the relay ranking criterion Rs_SL for serving relay and Rn_SL for neighboring relay UEs can be defined by:

Rs_SL = SL_RSRP_s + QHyst
Rn_SL = SL_RSRP_n
Where SL_RSRP_s is the SL RSRP between the remote UE and the serving relay UE, and SL_RSRP_n is the SL RSRP between the remote UE and the neighboring relay UE. QHyst can be configured by the eNB for in-coverage remote UEs and preconfigured for out-of-coverage remote UEs.
Proposal 7: Criteria similar to the legacy criterion S and criterion R can be used for relay selection and re-selection.
6 Conclusion
In this contribution, we discussed the procedure of relay selection and reselection. We had the following observations and proposals.
Observation 1: The serving eNB of the remote UE may not know the information about the relay UE, and then cannot make a better decision on relay selection than remote UE autonomous selection.

Proposal 1: The in-coverage remote UE performs PC5 measurement of candidate relay UEs and selects the best relay UE by itself based on the PC5 measurement, similar to the out-of-coverage remote UEs.
Proposal 2: The in-coverage remote UE should only select the relay UE for which the SL RSRP is better than the threshold configured by the eNB.
Proposal 3: The remote UE performs relay reselection based on SL RSRP measured by the remote UE. 
Proposal 4: The relay UE could also trigger the relay reselection in order to reduce the latency of reselection.

Proposal 5: The remote UE served by a relay UE shall re-establish a failed RRC connection over the Uu interface with the network based on Uu radio quality measurements exceeding appropriate thresholds configured by the network. 
Proposal 6: If the radio quality of the Uu link recovers sufficiently, the remote UE transfers all its data traffic flows from the PC5 interface with the relay UE back to the RRC connection established with its serving eNB over the Uu interface. The remote UE should then disconnect the secure L2 connection previously established with the relay UE. 
Proposal 7: Criteria similar to the legacy criterion S and criterion R can be used for relay selection and re-selection.
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