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1.	Introduction
In the previous RAN2 e-mail discussion ([Post111-e][622][Relay]-Relay selection and reselection), the question 2-1 described criteria for relay selection and reselection. Many various criteria (e.g., Uu link quality, Relay UE load, RRC states of candidate relay UE, etc.) were discussed via e-mail discussion. 
We think further criteria can be discussed for relay selection and reselection adding up the previously proposed criteria. In this contribution, we suggest an additional criterion such as MCR (Minimum Communication Range) for relay selection and reselection. 
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2. Discussion
2.1 sidelink MCR
Sidelink groupcast mode 1 supports MCR based NACK only operation. The MCR based NACK only operation applies for some services which can not be specified the group size or the group member ID. If receiver UE does not receive messages within MCR, the receiver UE feedbacks NACK to the transmitter UE. Otherwise, if the receiver UE is outside of MCR or receives messages, the receiver UE does not transmit ACK or NACK. The MCR based NACK only operation is for supporting reliability within any specified distance range (MCR). The range of MRC is decided by the upper layer. And if several services are transmitted, the largest MCR value of the services will be the representative MCR value.
 The SCI on the physical layer includes the MCR value. The SCI has to include position information (e.g., zone ID), and the receiver UE can use the position information with MCR value. Receiver UE decodes the SCI on PSCCH and PSSCH. If the receiver UE is located within MCR from the transmitter UE and successfully decodes messages on PSSCH, the receiver UE doesn’t transmit ACK to the transmitter UE. However, if the receiver UE confirms that the position of itself is located within MCR from the transmitter but cannot decode messages successfully on PSSCH, the receiver UE transmits NACK to the transmitter UE.       
Observation 1: Sidelink groupcast mode1 supports MCR (Minimum Communication Range) based NACK only operation.
Observation 2: The MCR based NACK only operation is for supporting reliability within any specified distance range (MCR).
Observation 3: The MCR based NACK only operation applies the services which are not specified the size or the member ID of the group. 

2.2. MCR for relay (re-)selection 
The concept of MCR can apply to the relay selection and reselection. The MCR means some expected distance that service should be transmitted reliably. So, considering MCR for relay selection and reselection can be beneficial to reliable communication. We suggest that a relay UE supports some remote UE(s) only within a specified distance. It assumes that MCR based relaying services are (pre-)configured. The operation is simple as follows. Relay UE broadcasts discovery messages that include MCR and position information of gNB (in the case of UE-to-Network Relay) or remote source UE (in the case of UE-to-UE relay). The remote UE received this discovery message selects the relay UE when only the remote UE exists within MCR.        
Figure1 explains the relay selection and reselection method considering MCR in UE-to-Network relay and UE-to-UE relay. Relay UE transmits discovery messages included MCR and gNB(or remote source UE) position information.   The Remote UE receiving these discovery messages selects a relay UE only when the remote UE itself is within MCR. If the remote UE is not located within MCR, the remote UE doesn’t select the relay UE (in the case of figure 1(a)/(b), the Remote UE3). In the words, The Remote (destination) UE can communicate with the gNB (or Remote Source UE) via relay UE only located within the MCR. On the other hand, in UE-to-Network relay, the source UE could be third another UE connected with gNB. In this case, the MCR can be calculated from the third source UE (not gNB). Considering MCR for relay selection and reselection criteria, it could be better beneficial that remote UE selects the relay UE in around 1/2*MCR+(-)offset. Because, for example, in UE-to-UE relay, the Relay UE in the middle of between Remote Source UE and Remote Destination UE could give reliable performance in total. 
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Figure 1(a) in UE-to-Network Relay                Figure 1(b) in UE-to-UE Relay
                        Figure 1 Relay (re)selection example considering MCR

Proposal 1: We kindly suggest that the MCR should be considered one of the criteria for relay selection and reselection.
Proposal 2: Discovery message should include MCR and gNB(or Remote Source UE) position information for supporting relay selection and reselection based on MCR.
Proposal 3: Considering MCR for relay selection and reselection, the remote UE within MCR can communicate via relay UE.

Figure 2 explains another example for relay selection and reselection considering MCR in UE-to-Network relay. If remote UE selects relay UE only using sidelink signal strength, the remote UE may select Relay UE2 depends on the sidelink signal strength. However, if MCR is considered for relay selection and reselection, the remote UE should select Relay UE1. Because Relay UE1 exists within MCR. The Relay UE1 has a high possibility to have a better signal strength of Uu link than that of Relay UE2. So, considering MCR for relay selection and reselection can be helpful to select more reliable relay UE on the side of Uu link signal strength.
Proposal 4: In UE-to-Network relay, if remote UE selects relay UE within MCR, the link performance will be better.
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Figure 2 Relay selection example considering MCR

2.3 Other consideration for applying MCR
Considering MCR for relay selection and reselection should be distinguished with the original MCR operation in the sidelink groupcast mode1. If the MCR information for relay selection and reselection is included in SCI for discovery message, the remote UEs received MCR value in SCI do not need to perform NACK only operation such as sidelink groupcast mode1 operation. To distinguish between sidelink MCR based NACK only operation and MCR operation for relay selection and reselection, a discovery message indication signal is required. The discovery message indication signal may be included in the reserved field of SCI. Otherwise, if the discovery message transmits in a discovery specified pool, the discovery message indication signal may not be required. If the discovery message indication signal is included in SCI field on the physical layer, the remote UE located outside of MCR does not need to upload the discovery message to the upper layer.  
Proposal 5: The SCI for a discovery message should include MCR and gNB (or remote source UE) position information for relay selection and reselection. 
Proposal 6: we need to find additional issues if MCR is considered one of the criteria for relay selection and reselection.

3.  Conclusion
Observation 1: Sidelink groupcast mode1 supports MCR (Minimum Communication Range) based NACK only operation.
Observation 2: The MCR based NACK only operation is for supporting reliability within any specified distance range (MCR).
Observation 3: The MCR based NACK only operation applies the services which are not specified the size or the member ID of the group. 

Proposal 1: We kindly suggest that the MCR should be considered one of the criteria for relay selection and reselection.
Proposal 2: Discovery message should include MCR and gNB (or Remote Source UE) position information for supporting relay selection and reselection based on MCR.
Proposal 3: Considering MCR for relay selection and reselection, the remote UE within MCR can communicate via relay UE.
Proposal 4: In UE-to-Network relay, if remote UE selects relay UE within MCR, the link performance will be better.
Proposal 5: The SCI for a discovery message should include MCR and gNB (or remote source UE) position information for relay selection and reselection. 
Proposal 6: we need to find additional issues if MCR is considered one of the criteria for relay selection and reselection.
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