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Discussion
1 Introduction
This paper discusses the details of relay selection and rely reselection process.   
2 Discussion
2.1 Relay selection/reselection mechanism
To discuss the details of relay selection and reselection, we first review the existing mechanism of syncRefUE selection/reselection as reference. 

TS 36.331

5.10.8.2
Selection and reselection of synchronisation reference UE (SyncRef UE)

The UE shall:

1> if out of coverage on the frequency used for sidelink direct communication, as defined in TS 36.304 [4, 11.4]:
2>
perform a full search (i.e. covering all subframes and all possible SLSSIDs) to detect candidate SLSS, in accordance with TS 36.133 [16]

2>
when evaluating the one or more detected SLSSIDs, apply layer 3 filtering as specified in 5.5.3.2 using the preconfigured filterCoefficient as defined in 9.3, before using the S-RSRP measurement results;

2>
if the UE has selected a SyncRef UE:

3>
if the S-RSRP of the strongest candidate SyncRef UE exceeds the minimum requirement TS 36.133 [16] by syncRefMinHyst and the strongest candidate SyncRef UE belongs to the same priority group as the current SyncRef UE and the S-RSRP of the strongest candidate SyncRef UE exceeds the S-RSRP of the current SyncRef UE by syncRefDiffHyst; or

3>
if the S-RSRP of the candidate SyncRef UE exceeds the minimum requirement TS 36.133 [16] by syncRefMinHyst and the candidate SyncRef UE belongs to a higher priority group than the current SyncRef UE; or

3>
if the S-RSRP of the current SyncRef UE is less than the minimum requirement TS 36.133 [16]:

4>
consider no SyncRef UE to be selected;

2> if the UE has not selected a SyncRef UE,
3>
if the UE detects one or more SLSSIDs for which the S-RSRP exceeds the minimum requirement defined in TS 36.133 [16] by syncRefMinHyst and for which the UE received the corresponding MasterInformationBlock-SL message (candidate SyncRef UEs), select a SyncRef UE according to the following priority order:

4>
UEs of which inCoverage, included in the MasterInformationBlock-SL message received from this UE, is set to TRUE, starting with the UE with the highest S-RSRP result (priority group 1);

4>
UE which SLSSID is part of the set defined for in coverage, starting with the UE with the highest S-RSRP result (priority group 2);

4>
Other UEs, starting with the UE with the highest S-RSRP result (priority group 3);
From the current sync reference selection mechanisms captured above, we can make the following observations:

· 
Observation1: Common mechanism (below the green part in the box above) is applied for both selection and reselection; in any case that needs to trigger sync reference selection or reselection, it considers that no sync reference is currently selected and then performs the common mechanism. 
· 
Observation2: There are two thresholds to work for hysteresis: one (syncRefMinHyst) for hysteresis applied to suitability condition and another (syncRefDiffHyst) for hysteresis applied to triggering of reselection.  

· 
Observation3: When there is one or more multiple sync reference candidates, UE needs to select the highest ranked sync reference (UE of highest S-RSRP). 

Except for the concept of priority group applied to syncRefSelection, we think that all the observations (observation1 to 3) above can be applicable for relay selection and reselection. That is,  
· 
Similar to the observation1, we can have a common mechanism for relay selection and reselection.   

· 
Similar to the observation2, we can introduce two thresholds to work for hysteresis: one (relayRefMinHyst) for hysteresis applied to suitability condition and another (relayRefDiffHyst) for hysteresis applied to triggering of reselection.  

· 
Similar to the observation3, when there are one or more multiple relay candidates that are suitable, we can mandate remote UE to select the highest ranked relay UE candidate (UE of highest PC5 measurements). 
· 
Regarding the observation3, the alternative behaviors for relay selection/reselection could be to allow UE to select any relay UE candidate as long as the relay UE candidate fulfills the suitability condition. This behavior is motivated from the fact that better PC5 link does not guarantee better aggregated link quality (Uu+PC5). If this alternative behavior is adopted, we may have to also introduce additional mechanism to prevent remote UE from triggering too frequent reselection. [ADD DETAILS]

Based on the observations and discussion, we propose:
Proposal 1 Common mechanism is used for relay selection and relay reselection. 

Proposal 2 To introduce two thresholds to work for hysteresis: one (relayRefMinHyst) for hysteresis applied to suitability condition and another (relayRefDiffHyst) for hysteresis applied to triggering of reselection.
Proposal 3 When there are one or more relay UE candidates, remote UE needs to select the highest ranked relay UE candidate (UE of highest PC5 measurements).
Network may want to give bias towards a list of relay candidates. For example, network may want remote UEs to more likely select the relay UE candidates of higher Uu quality, or less likely select the relay UE candidate of higher relay/Uu traffic load, or more likely to select a relay UE candidate in the same cell as the remote UE. Such bias can be easily realized by introducing relay UE candidate specific offset parameter, similar to cell specific offset (Ocp) in event A3.
Proposal 4 A serving eNB may signal relay UE candidate specific offset (relayOffset) that is applied when ranking relay UE candidates, by which biased relay selection can be triggered. The default value of the offset is a specified value (e.g. zero) and applied when the value is not siganlled. 

The default value is applied when the remote UE is in coverage. For the remote UE out of coverage, the  proposed parameters (relayRefMinHyst, relayRefDiffHyst, relayOffset) also needs to be provided in preconfiguration. 
Proposal 5 The proposed parameters (relayRefMinHyst, relayRefDiffHyst, relayOffset) are also provided in preconfiguration for the discovery when remote UE is out of coverage.
2.2 Modeling of interaction between AS and upper layer
We need to decide which layer should finally select a relay UE to use, because this would affect specification work across different WGs. There are radio related criteria (e.g. suitability and reselection triggering criteria) and non-radio related criteria (e.g. service code) to be evaluated for relay selection/reselection. As per AS layer criteria, the minimum criterion is a suitability condition agreed at RAN2#91 meeting and further AS criterion is, if agreed, to select the best ranked relay candidate. The finally selected relay should fulfill both upper layer criteria and AS layer criteria. We suggest two options of detailed relay selection/relay selection procedure in terms of AS and upper layer interaction.  
Option1: UE ProSe upper layer finally selects a relay to use.
Step1) Remote UE AS receives relay discovery message from relay UE candidates. 

Step2) Remote UE As checks the suitability condition for the detected relay UE candidates, based on P5 measurements. 
Step3) Remote UE AS decodes the received discovery messages for which the suitability condition is satisfied and forwards the decoded message to ProSe upper layer. When forwarding the message, the remote UE AS also indicates to upper layer the corresponding PC5 measurements. 

Step4) Remote UE ProSe upper layer finally select a relay UE by evaluating the relay selection/reselection criteria that take both radio related criteria and non-radio related criteria into account.    
Option2: UE AS finally selects a relay to use.
Step1) Remote UE AS receives relay discovery message from relay UE candidates. 

Step2) Remote UE As checks the suitability condition for the detected relay UE candidates, based on P5 measurements. 

Step3) Remote UE AS decodes the received discovery messages for which the suitability condition is satisfied and forwards the decoded message to ProSe upper layer.. 

Step4) Remote UE ProSe upper layer evaluates the relay selection/reselection criteria that take only non-radio related criteria into account. 

Step5) Remote UE ProSe upper layer provides a list of relay UE candidates that fulfills the non-radio related criteria

Step6) Remote UE AS finally selects a relay UE by evaluating the relay selection/reselection criteria that take only radio-related criteria into account.  
Some comparisons are made on the options:

· 
Functional behaviors are same as intended. 

· 
Option1 seems to involve less AS and upper layer interaction.

· 
Option2 seems to allow more clear functional split between radio criteria and non-radio criteria

From the comparison result, we do not have a strong preference among the options as both options have no functional difference and can be implementable in specifications. Thus it is simply a matter of taste. If we aim to have more clear functional split between radio criteria and non-radio criteria across specifications, the option2 would be preferable. Instead, if we aims to minimize capturing the interaction between AS and upper layer, the option1 would be preferable. 
Proposal 6 To choose either of two options described above as remote UE internal procedure for relay selection/reselection. 
3 Conclusion

Proposal 1 Common mechanism is used for relay selection and relay reselection. 

Proposal 2 To introduce two thresholds to work for hysteresis: one (relayRefMinHyst) for hysteresis applied to suitability condition and another (relayRefDiffHyst) for hysteresis applied to triggering of reselection.

Proposal 3 When there are one or more relay UE candidates, remote UE needs to select the highest ranked relay UE candidate (UE of highest PC5 measurements).
Proposal 4 A serving eNB may signal relay UE candidate specific offset (relayOffset) that is applied when ranking relay UE candidates, by which biased relay selection can be triggered. The default value of the offset is a specified value (e.g. zero) and applied when the value is not siganlled. 

Proposal 5 The proposed parameters (relayRefMinHyst, relayRefDiffHyst, relayOffset) are also provided in preconfiguration for the discovery when remote UE is out of coverage.
Proposal 6 To choose either of two options described above as remote UE internal procedure for relay selection/reselection. 
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