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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the RAN#91-e meeting, the sidelink relay WID [1] was agreed. One of the objectives is as below:  
	1. Specify mechanisms for U2N relay discovery and (re)selection for L3 and L2 relaying [RAN2, RAN4]
a. Re-use LTE relay discovery and (re)selection as baseline


In this contribution, the detailed solution for U2N relay discovery will be discussed.
Discussion
Non_SL Relay_Capable gNB definition 
In RAN2#112-e meeting, we have the following agreements:

Proposal 9: L3 U2N relay UE is allowed to transmit discovery message based on at least pre-configuration when it is connected to a non_SL Relay_Capable gNB whose serving carrier is not shared with SL carrier. Detailed definition of non_SL Relay_Capable gNB can be left for WI phase but at least should include the case that the gNB does not provide SL relay configuration, e.g. no discovery configuration.

[bookmark: _Ref59547890][bookmark: _Ref59547894]Sidelink has been supported in R16, and U2N relay will be supported in R17. Consider the deployment scenarios of operator, not all gNB support both relay and sidelink functions. Hence, in our understanding, there may be four combinations, which are listed below:
Table 1 Definitions of four kinds of gNB
	#
	Type
	Relay Functions
	Sidelink Functions

	1
	Relay-SL-Capable gNB
	support
	support

	2
	non-SL-Capable gNB
	support
	Not support

	3
	non-Relay-Capable gNB
	Not support
	support

	4
	non-SL-Relay-Capable gNB
	Not support
	Not support


For combination #1, both relay and sidelink functions are supported by gNB. In this case, the gNB can be named as Relay-SL-Capable gNB.
For combination #2, gNB supports relay related configuration for relay and remote UE, but the relay and remote UE should use pre-configuration for sidelink transmission between relay and remote UE. In this case, the gNB can be named as non-SL-Capable gNB. 
For combination #3, gNB supports sidelink configuration for relay UE in coverage, but it cannot provide relay related configuration for both relay and remote UEs. In this case, the gNB can be named as non-Relay-Capable gNB. 
For combination #4, neither relay related configuration nor sidelink related configuration is supported by gNB, which can be named as non-Relay-SL-Capable gNB.
[bookmark: _Ref67574808][bookmark: OLE_LINK11]Proposal 1: Take the gNB type definition listed in Table-1 as the baseline for further discussion.     
U2N relay discovery
In this contribution, the detailed solution for U2N relay discovery will be discussed from the following four aspects:
· Additional trigger for transmitting the SL discovery message;
· Contents of the discovery message;
· Priority of the discovery message;
· Resource pool and resource selection mechanism.

Additional trigger for transmitting the SL discovery message
According to the objective of WID, re-use LTE relay discovery mechanism as baseline. The LTE mechanism is that one lower threshold and one upper threshold can be configured for relay UE for relay discovery, and one threshold can be configured to the remote UE for relay discovery. Hence, it is proposed: 
[bookmark: OLE_LINK12]Proposal 2: For NR sidelink relay discovery, reusing LTE mechanism as baseline, i.e. upper/lower RSRP threshold(s) can be configured for relay UE, and one RSRP threshold can be configured for remote UE.

Based on the baseline, we can further discuss whether other enhancement on the trigger of discovery is mandatory. During the SI stage, some companies proposed more triggers, such as relay load, sidelink RLF declaration and QoS requirements. In our understanding, at least Uu BH indication from relay UE or SL RLF should be introduced as relay discovery triggers in order to avoid long data transmission interruption.
[bookmark: OLE_LINK13]Proposal 3: For NR sidelink relay discovery, SL relay discovery can also be triggered by Uu BH RLF indication from relay UE or SL RLF. 
Contents of the discovery message
In case of relay scenarios, the relay UE’s serving cell may support more than one PLMN, while the relay UE only use one of them as serving PLMN. Hence, one issue is raised that whether the remote UE can select a PLMN which is belonging to the PLMN list broadcasted by the gNB but is different form the serving PLMN of relay UE?
Assuming the above case is supported, according to SA2 solution:
	The key points of the solution is listed as following:
-	The Remote UE is authorized the PLMNs information which can be the relay PLMNs.
-	It is assumed Model A and Model B discovery procedure is used to discover a Relay.
-	The Relay indicates the serving PLMN information in discovery announce/response message;
-	The Relay forwards the System Information information (including PLMN) received from the system information of the cell.
Editor's note:	It is assumed the Relay in CONNECTED needs to acquire the latest System Information and this needs to be confirmed by RAN WG2.
-	The ProSe layer of the Remote UE checks whether the PLMN in the discovery announce/response message is authorized to be the relay PLMN, if yes, the ProSe layer further checks the authorized PLMNs in the System Information message. The ProSe layer forwards the authorized PLMNs information to the NAS layer; otherwise, the ProSe layer does not forward the PLMN information to the NAS layer.
-	The NAS layer of the Remote UE performs PLMN selection, and indicates to the ProSe layer the selected PLMN information.
-	The ProSe layer of the Remote UE selects the Relay which forwards the System Information including the indicated PLMN information from NAS layer.


Based on the SA2 description, if the PLMN list served by the gNB is forwarded by relay UE, not contained in the discovery message, the PLMN list and discovery message may not be received simultaneously by the remote UE, hence, it will introduce latency for PLMN selection and relay discovery. In order to reduce the PLMN selection and relay discovery latency, the simplest method is to include both the PLMN list and the serving PLMN information into the discovery message. 
[bookmark: OLE_LINK14]Proposal 4: Send LS to SA2/CT1 to check whether the PLMN List can be included in the discovery message.

Priority of the discovery message
According to the agreements in RAN2#111-e meeting,
[Easy]Proposal6: Solution is needed to differentiate discovery message in AS layer from existing SL signalling or traffic
For shared resource pool, in order to perform LCP and UL/SL prioritization, discovery message needed to be differentiated from data or existing SL signaling in AS layer. And for separate resource pool, in order to perform UL/SL prioritization, it also needed to define a priority for discovery message. Generally, when UE send discovery message, it means the remote UE experiencing bad uplink radio, hence, the discovery message should have higher priority than SL data, a fixed priority (e.g., 1) is preferred. In addition, from the point of view of requirement, all discovery messages should be treated equally.
[bookmark: OLE_LINK15]Proposal 5: Suggest RAN2 to define a fixed priority for discovery message, e.g. 1.

Resource pool and resource (re-)selection mechanism
The following issues will be discussed separately:
· Resource pool design
· Resource (re-)selection mechanism
Resource pool design
During SI stage, the pros and cons of separate resource pool and shared resource pool are fully discussed. E.g. separate resource pool may increase resource fragment, but can help to use different power control scheme and different resource interval from other signal and data. It's hard to say which one is completely superior to the other one, it may be left to gNB implementation to configure a discovery resource pool to be shared or separate with communication resource pool.
[bookmark: OLE_LINK16]Proposal 6: Both shared pool and separate resource pool are supported, which one will be used can be left to gNB implementation.

Resource (re-)selection mechanism
In mode 1, gNB can ensure collision avoidance and frequency diversity for discovery. In mode 2, resource selection for discovery can be similar to data. At least periodic resource selection should be supported for discovery transmission in case of relay scenario. 
[bookmark: OLE_LINK17]Proposal 7: Resource (re-)selection mechanism for NR sidelink can be reused for sidelink relay.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: Take the gNB type definition listed in Table-1 as the baseline for further discussion.     Proposal 2: For NR sidelink relay discovery, reusing LTE mechanism as baseline, i.e. upper/lower RSRP threshold(s) can be configured for relay UE, and one RSRP threshold can be configured for remote UE.
Proposal 3: For NR sidelink relay discovery, SL relay discovery can also be triggered by Uu BH RLF indication from relay UE or SL RLF. 
Proposal 4: Send LS to SA2/CT1 to check whether the PLMN List can be included in the discovery message.
Proposal 5: Suggest RAN2 to define a fixed priority for discovery message, e.g. 1.
Proposal 6: Both shared pool and separate resource pool are supported, which one will be used can be left to gNB implementation.
Proposal 7: Resource (re-)selection mechanism for NR sidelink can be reused for sidelink relay.
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