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1. Introduction
In RAN #86 meeting, the SI named “Study on NR sidelink relay” was agreed. One of objectives is to study relay (re-)selection criterion and procedure as follows [1].
	1. Study mechanism(s) with minimum specification impact to support the SA requirements for sidelink-based UE-to-network and UE-to-UE relay, focusing on the following aspects (if applicable)  for layer-3 relay and layer-2 relay [RAN2];
A. Relay (re-)selection criterion and procedure;
B. Relay/Remote UE authorization;
C. QoS for relaying functionality;
D. Service continuity;
E. Security of relayed connection after SA3 has provided its conclusions;
F. Impact on user plane protocol stack and control plane procedure, e.g., connection management of relayed connection;
2. Study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying, assuming no new physical layer channel / signal [RAN2];



In this contribution, we discuss relay (re-)selection, resource allocation, and prioritization which can be common issues regardless of layer-2 or layer-3 relay. We consider the roles given to the Relay UE, Remote UE, and gNB related to relay (re-)selection and triggering, and we also discuss resource allocation and prioritization.  
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2. Discussion
2.1 Relay (re-)selection
The discussion in this session focuses on the roles of Relay UE, Remote UE, and gNB for a relay (re-)selection and triggering. In this discussion, we assume Remote UE (e.g., wearable device) is relatively power limited UE to the Relay UE. Two discovery models (model A, model B) were defined in SA2. If the two discovery models apply to the Relay operation, the procedure is as follows:
· Model A: discovery message includes the meaning of “I’m here”. Considering Remote UE is relatively power limited UE, this discovery message is broadcasted by Relay UE periodically.
· Model B: Remote UE broadcasts solicitation message, the meaning of “are you there?” and the candidate Relay UE(s) heard this message unicast/broadcast discovery messages as the response.
In both cases of model A and model B, the Remote UE measures the sidelink signal strength (e.g., RSRP) of the discovery message transmitted by candidate Relay UE(s). And then the Remote UE selects a Relay UE among candidate Relay UE(s) using the sidelink signal strength of discovery message. This procedure is a legacy Relay selection procedure (e.g., eD2D in Rel-13, FeD2D in Rel-14). In the legacy relay (re-)selection procedure, the Remote UE uses the sidelink signal strength value, however, we think other additional information (e.g., MCR(Minimum Communication Range), Cell ID, RRC connection status, etc.) can be applied for relay (re-)selection. For example, if the sidelink signal strength value exits within (pre-)defined RSRP threshold range, the Remote UE can prefer to select the Relay UE which has the same Cell ID among several candidate Relay UE(s). This will reduce the complexity which may occur when the Remote UE selects other Relay UE which has different Cell ID.       
Observation 1: Relay UE transmits discovery messages (Discovery model A and model B), meanwhile Remote UE measures the signal strength (e.g., RSRP) of discovery messages.
Proposal 1: Remote UE selects Relay UE by using the measurement of discovery message signal strength and some additional information (e.g., cell ID, RRC connection status, MCR, etc.)

The Remote UE can trigger relay re-selection through measuring the signal strength of the discovery message transmitted by Relay UE. On the other hand, when the signal strength between Relay UE and gNB is out of (pre-)defined range or the Relay UE would like to turn to IDLE mode, the Relay UE can’t be a Relay UE anymore to the corresponding Remote UE. In these cases the Relay UE can trigger relay re-selection to the corresponding Remote UE.
Observation 2: Remote UE can trigger relay re-selection through measuring the sidelink signal strength between Relay UE and Remote UE.
Observation 3: When the signal strength between gNB and Relay UE reduces under the pre-defined threshold, the corresponding Remote UE should know whether relay re-selection has to be triggered or not.
Proposal 2: Relay re-selection can be triggered by Remote and Relay UE both sides.

When Remote UE is in coverage, the Remote UE could be RRC _CONNECTED status. If the Remote UE selects Relay UE by only measuring the sidelink signal strength between Remote UE and Relay UE, the Remote UE can’t know which candidate Relay UE(s) are cell-edge or which candidate Relay UE(s) are overloaded by other Remote UE(s). In this case, if Network could give some assistant information to the RRC_CONNECTED Remote UE, it will be helpful to the Remote UE for selecting Relay UE or triggering relay (re-)selection.
Observation 4: When Remote UE exists in-coverage, the Remote UE can have a Uu link connection. 
Proposal 3: Network can assist Remote UE to select Relay UE.

2.2 Resource allocation
Regarding sidelink resource allocation for relay operation, all mechanism of mode-1/-2 supported in Rel-16 is assumed to be reused as much as possible for Relay and Remote UE operation. All mechanisms of mode-1/-2 supported in Rel-16 are configurable for relay operation and could be applied. Additional new resource allocation mechanisms for relaying should be discussed at Rel-17 sidelink enhancement item. Therefore, Relay UE supports mode-1/-2 operation in current Rel-16. However, Remote UE supports mode-2 operation at least because Remote UE can communicate with Relay UE without connection to the gNB. 
Proposal 4: Relay UE supports mode1 and mode2 operation
Proposal 5: Remote UE supports mode2 operation (at least).

Remote UE and Normal UE (e.g., a UE not doing relay operation) could feel unfairness in the perspective of the resource usage. For example, in the case of UE-to-Network Relay, Remote UE uses both sidelink resource and Uu resource to reach its destination (e.g., gNB). Meanwhile, Normal UE uses only either sidelink resource or Uu resource to reach its destination. These situations can be felt more unfair especially high congestion situations. So, in terms of fairness, resource sharing can be considered between sidelink and Uu link in the relay operation.  
Observation 6: Remote UE and Normal UE could feel unfairness in the perspective of resource usage because relay operation uses more resources to reach its destination than not relay communication operation.
Proposal 6: Resource sharing has to be considered between sidelink and Uu link for relay operation especially in the congestion situation.

2.3 Prioritization
We need to consider the prioritization method to be required for relay operation. For example, prioritization rules are required for relay sidelink vs. normal sidelink, relay sidelink vs. normal uplink, relay uplink vs. normal uplink, etc. Also, we have to discuss prioritization rules between a discovery message and normal communication messages.
Proposal 7: Prioritization rules for relay operation need to be studied. 
  
3.  Conclusion
In this contribution, for relay (re-)selection, resource allocation and prioritization to do relay operation, it is proposed
Proposal 1: Remote UE selects Relay UE by using the measurement of discovery message signal strength and some additional information (e.g., cell ID, RRC connection status, MCR, etc.)
Proposal 2: Relay re-selection can be triggered by Remote and Relay UE both sides.
Proposal 3: Remote UE can receive an assistant information for relay re-selection triggering and selection from the network.
Proposal 4: Relay UE supports mode1 and mode2 operation
Proposal 5: Remote UE supports mode2 operation (at least).
Proposal7: Prioritization rules for relay operation need to be studied. 
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