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Introduction
During RAN#91E the study item Study on NR Sidelink relay [1] was completed and the final report TR 38.836 [2] approved. As a result of the completion of the study and following detailed discussion, a new work item was approved in RP-210904 [3]. The objectives of the WI are focused on developing and delivering two architectural solutions, L2 and L3 for UE-to-Network relays as confirmed in the conclusion of the study phase, and the LTE Relay discovery solution would be used as a baseline to the ongoing work.
	[bookmark: _Hlk67323386]Work Item objectives on aspects common to both L2 and L3:
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
2. Specify mechanisms for Relay and Remote UE authorization for L3 and L2 relaying [RAN3]
a. Re-use LTE as baseline


 [3] RP-210904 – New WID on NR Sidelink Relay
In this contribution we address some of the discovery related issues from the study which were identified for further consideration within the work item phase, and propose a way forward for L2 U2N Relay UE discovery in order to conclude discovery matters in a timely manner.
Discussion on configuration to be used by Remote UE in RRC_CONNECTED for transmission of discovery
As part of deliberations during the study item it was captured for the Remote UE of the UE-to-Network Relay, that if the Remote UE is in RRC_CONNECTED then it is allowed to transmit discovery messages based on a configuration provided by serving gNB. However the details of the configuration and whether the configuration could include conditions or triggers to enable the transmission of the discovery message [4] were left for the work item phase.
	
· Whether Remote UE in RRC_CONNECTED is allowed to transmit discovery is based on configuration provided by serving gNB. The detail of configuration provided by serving gNB can be discussed in WI phase.


Figure 1. Agreement 1 from [2] – TR 38.836 v2.0.0
Use of Serving gNB Configuration to control availability of resources for transmission of Discovery Message
Typically in [5 – TS 36.331] the Remote UE’s ability to transmit the discovery message is based on the AS indicating to the higher layer that there are available resources for the transmission of the message, and the decision to send the discovery message is made by the higher layer. 

The aspect for further consideration is whether the access stratum of the Remote UE in RRC_CONNECTED should apply additional controls to limit the availability of the serving gNB resource configuration and when to inform the higher layers about the availability of resources for transmitting the discovery message. 

Generally, it is not clear that adding access stratum thresholds to gate the availability of configured resources supports the higher layer decision to trigger discovery. Specifically when the higher layer has a requirement to initiate discovery of NR sidelink Relay UEs it may not be appropriate to impair these requirements by imposing the unavailability of configured AS resources when the UE is RRC_CONNECTED. Where the gNB supports relay connectivity and provides the configuration resources to the Remote UE for the transmission of the discovery message when in RRC_CONNECTED, the higher layers should just be made aware that a configured resource is available. Therefore there seems no need to gate the availability of configuration resources based on AS thresholds. 

It is also noted that discovery of a Relay UE does not imply automatic establishment of an NR sidelink nor the establishment of associated signalling SRBs e.g. a PC5-RRC connection with the Relay UE. The decision to pursue the UE-to-Network connection by establishing an NR sidelink should remain a function of NR sidelink Relay UE selection and reselection within the Remote UE. 
Proposal 1: 	The decision to pursue the UE-to-Network relay connection should remain a function of NR sidelink Relay UE selection and reselection. As such there is no need to configure additional triggers or thresholds as part of the configuration for use by the Remote UE in RRC_CONNECTED as provided by the serving gNB for the transmission of discovery messages.

No configuration from gNB capable of Sidelink Relay Operation
TR 38.836 [2] also captures that the Remote UE in some circumstances may use preconfigured resources to send a discovery message as and when determined by the higher layers. Namely it was agreed that when a Remote UE is directly connected to a gNB not capable of sidelink relay operation, and where its serving carrier is not shared with the sidelink carrier, that the discovery message could be sent using the pre-configured resources.
	
· Remote UE supporting UE-to-Network Relay is allowed to transmit discovery message based on at least pre-configuration when it is directly connected to a gNB which is not capable of sidelink relay operation, in case its serving carrier is not shared with SL carrier.


Figure 2. Agreement 2 from [2] – TR 38.836 v2.0.0
Observation 1: it has not been defined as to what constitutes a “gNB not capable of sidelink relay operation”.

Considering agreement 1 as in figure 1, it may be considered that a gNB capable of sidelink relay operation should always provide a resource configuration to the UE for use when in RRC_CONNECTED. This may form part of the definition of “a gNB capable of sidelink relay operation”. 
If the availability of a configuration from the serving gNB is a requirement from a gNB capable of supporting sidelink relay operation (and necessary to enable discovery on the serving carrier), then when the sidelink capable Remote UE does not have a configuration from the serving gNB for use when in RRC_CONNECTED it may simply be captured that for the Remote UE of agreement 1, it’s behaviour is unspecified. 
Note: It may also be that the Remote UE could need to delete any previously stored serving gNB configuration when selecting or reselecting a new serving gNB.
Proposal 2: 	RAN2 consider whether a serving gNB capable of sidelink relay operation should always provide a resource configuration to the Remote UE for use when in RRC_CONNECTED.

[bookmark: _GoBack]If however the serving gNB that is relay capable does not need to provide a configuration for use by the Remote UE in RRC_CONNECTED then currently it is not clear what a Remote UE in RRC_CONNECTED would do according to the agreement 1 in figure 1. In particular the Remote UE would not be able to distinguish between the gNB capable of sidelink relay operation simply not sending a configuration or a gNB not capable of sidelink relay operation, merely based on the availability of a configuration to use on the serving carrier to transmit discovery.
From agreement 2 in figure 2 it is clear that a relay capable Remote UE is pre-configured with a set of resources for transmission of discovery messages. So in the case where a relay capable gNB does not include a configuration for use by a Remote UE in RRC_CONNECTED it seems reasonable that the Remote UE could use the pre-configured resource configuration, for transmission of the discovery message on the selected sidelink carrier, where the sidelink carrier is a different frequency to the serving carrier. 
It is not clear in this case that there is a difference between the gNB being capable but not providing the configuration and the gNB not being capable of sidelink relay.
Proposal 3: 	A Remote UE uses the pre-configured resource configuration in the case where the serving gNB is capable of NR sidelink Relay operation but does not provide a configuration for use in RRC_CONNECTED for transmission of discovery messages on the selected sidelink carrier, where the sidelink carrier is a different frequency to the serving carrier.

Summary and Proposal
Regarding the open issue of the configuration provided by the serving gNB as used by the Remote UE in RRC_CONNECTED for transmission of discovery messages, supporting additional triggers and thresholds to gate the discovery function we propose the following.
Proposal 1: 	The decision to pursue the UE-to-Network relay connection should remain a function of NR sidelink Relay UE selection and reselection. As such there is no need to configure additional triggers or thresholds as part of the configuration for use by the Remote UE in RRC_CONNECTED as provided by the serving gNB for the transmission of discovery messages.

Regarding which configuration a Remote UE in RRC_CONNECTED should use for transmission of discovery messages, when it does not receive a configuration from the serving gNB capable of supporting NR sidelink relay operation we propose the following.

Observation: it has not been defined as to what constitutes a “gNB not capable of sidelink relay operation”.
Proposal 2: 	RAN2 consider whether a serving gNB capable of sidelink relay operation should always provide a resource configuration to the UE for use when in RRC_CONNECTED.
Proposal 3: 	A Remote UE uses the pre-configured resource configuration in the case where the serving gNB is capable of NR sidelink Relay operation but does not provide a configuration for use in RRC_CONNECTED for transmission of discovery messages on the selected sidelink carrier, where the sidelink carrier is a different frequency to the serving carrier.
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