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1 Introduction
In last RAN2#89bis meeting, RAN2 has reached some agreements as below. There are some points FFS.
	Agreements

· For the relay discovery and relay selection both in-coverage and out-of-coverage scenarios remote UEs can be addressed.   

· We will discuss the potential minimization of service interruption for the cases where the UE is moving from in-coverage to out-of-coverage and from out-of-coverage to in-coverage.  

· Relay UE will always be in-coverage.  The eNB at the radio level can control whether the UE can act as a relay.   FFS whether the network control is per relay UE, per cell (broadcast configuration), or both.  

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.


In this contribution, we will further analyze the procedure of relay-UE selection/reselection, and give some proposals. UE-Network Relay discovery Model A and Model B are defined in SA2. In this contribution, we will propose a common procedure for Model A and Model B.
2 Relay discovery
The procedures of Model A and Model B for UE-Network relay discovery are depicted in Fig.1 and Fig.2 respectively. 

For Model A discovery procedure, the relay UE does not receive discovery messages from the remote UE. Therefore, the relay UE may not be able to perform PC5 measurement. For Model B, the relay UE will receive the solicitation message from the remote UE, but the remote UE may not transmit synchronization signal. So far it is unclear if the relay UE can perform PC5 measurement based on the solicitation messages sent from the remote UE. 

Observation 1: relay UE may not be able to perform PC5 measurement.


[image: image1.emf]UE-1

(announcing, 

i.e., relay UE)

UE-2

(monitoring)

UE-3

(monitoring)

UE-4

(monitoring)

UE-5

(monitoring)

1. message (Type, Disco Type, PLMN ID, Conn Info, ProSe Relay UE ID, status, 

Group Info)


Fig.1 Relay discovery with Model A
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Fig.2 Relay discovery with Mode B
3 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 UE, one possibility is that remote UEs report the discovered remote 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 relay UE L2 ProSe ID is included to identify the relay UE. If the remote UE reports the relay UE L2 ProSe ID to the eNB, the eNB may not be able to know which UE served by the eNB has this L2 ProSe ID. Furthermore, the relay UE and the remote UE could 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 2: 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: In-coverage remote UEs perform PC5 measurements of candidate relay UEs and select the best relay UE, similar to the out-of-coverage remote UEs.

The relay selection procedure common for both Model A and Model B is depicted as Fig.3.
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Fig. 3: Common Relay Selection procedure
4 Relay Reselection
After a remote UE selects a relay UE (say relay UE-A), relay UE-A and the remote UE could be moving. Therefore, the PC5 radio quality between the relay UE-A and the remote UE, and the Uu radio link of the relay UE-A could vary dynamically. If there is another relay (say relay UE-B) that has a better Uu radio link and/or has a better PC5 link towards the remote UE, it is efficient for this remote UE to reselect to this relay UE-B.

In this case, the relay UE should indicate its Uu radio quality to the remote UE. The remote UE can perform relay reselection based on the Uu radio quality of the relay UE and the PC5 radio quality measured by the remote UE.
Some other aspects may also need to be considered for relay selection, e.g., battery status, processing or storage capacity of relays, Uu link capacity and congestion, etc. 

Observation 3: the Uu radio quality of the relay UE and the PC5 quality between the remote UE and relay UE could vary dynamically. 

Proposal 2: The relay UE indicates its Uu radio quality to the remote UE in relay discovery messages.

Proposal 3: The remote UE performs relay reselection/selection based on the Uu radio quality of relay UE and the PC5 radio quality measured by the remote UE. 
5 Conclusion
In this contribution, we discussed the procedure of relay selection and reselection. We had the following observations and proposals.
Observation 1: relay UE may not be able to perform PC5 measurement.

Observation 2: 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.
Observation 3: the Uu radio quality of the relay UE and the PC5 quality between the remote UE and relay UE could vary dynamically. 

Proposal 1: In-coverage remote UEs perform PC5 measurements of candidate relay UEs and select the best relay UE, similar to the out-of-coverage remote UEs.

Proposal 2: The relay UE indicates its Uu radio quality to the remote UE in relay discovery messages.

Proposal 3: The remote UE performs relay reselection/selection based on the Uu radio quality of relay UE and the PC5 radio quality measured by the remote UE. 
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