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1. Introduction
Based on scenarios for relaying as captured in the latest TR [1], it is already agreed that the relay UE and the remote UE can be in the same cell or different cells, but it isn’t clear yet how discovery should be supported in this scenario. In this contribution, we considered some of the issues that should be addressed for such a relay discovery scenario as well as a discovery scenario under U2U relaying.
2. Discussion 

Based on the current text in TR [1], RAN2 has reached the following conclusions for scenarios and requirements: 

For L3 UE-to-Network Relay, relay UE and remote UE can be in the same cell or different cells, after remote UE establishes connection via Relay UE 

-
For L2 UE-to-Network Relay, it is supported as baseline that after remote UE connects via relay UE, relay UE and remote UE are controlled by the relay UE’s serving cell  

For L2 UE-to-Network Relay, both cases below are supported, i.e.

-
Before remote connection via relay UE, relay UE and remote UE are in the same cell;

-
Before remote connection via relay UE, relay UE and remote UE are in different cells;

And for discovery, the following rules have been established:

For remote UE of UE-to-Network Relay, 

-
The Remote UE in RRC_IDLE and RRC_INACTIVE state is allowed to transmit discovery message if measured signal strength of serving cell is lower than a configured threshold. 

-
Whether Remote UE in RRC_CONNECTED is allowed to transmit discovery is based on configuration provided by serving gNB. 

Based on the above agreements it isn’t clear yet which discovery resource and from which gNB the remote UE should use for discovery transmissions.  
Observation 1
For the case, when the relay UE and the remote UE are in different cells, it is not yet clear which discovery resource and from which gNB the remote UE should use for discovery transmissions.
2.1. Discovery resource considerations
The scenarios that should be considered are depicted in the following figures. 
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In figure 1, since the remote UE is not connected to the relay UE, it should be under the control of cell 2; therefore, it’s discovery resource should be controlled by cell 2.  However, in figure 2, the remote UE is connected to relay UE via a PC5 link and according to the agreement above the remote UE is under the control of cell 1; therefore, its discovery resource should also be provided by cell 1. It may be assumed that even when the remote UE is connected to the relay UE there may be reasons for it to perform relay reselection which may be triggered by the upper layer or if the PC5 radio link falls below a configured threshold.  As part of the process to perform relay reselection, the remote UE may need to send discovery message to candidate relay UEs.  Therefore, the discovery resource needs to be carefully planned for by the gNB (i.e., cell 1).  

Observation 2
If the remote UE is indirectly connected to a cell via a relay UE, the discovery configuration should be controlled by the connected cell, regardless of whether the remote UE is within coverage of another cell.
For LTE, the following rules were assumed [2]:
-
The serving cell may provide in SIB19 a list of frequencies along with PLMN ID on which the UE may aim to monitor discovery message. The serving cell may provide in SIB19 a list of frequencies along with PLMN ID on which the UE is allowed to announce discovery message.

-
The serving cell may not provide detailed sidelink discovery configuration and cell (re)selection parameters for other carrier frequencies of same or other PLMNs in RRC signalling.

-
If detailed sidelink discovery configuration and cell (re)selection parameters for other frequencies of same or different PLMN is not provided by serving cell in SIB19, the eNB may indicate if the UE should read SIB19 and other relevant SIBs on other carriers or the UE should request detailed sidelink discovery configuration from serving cell, if it wants to perform discovery message announcement on those carriers of same or other PLMNs. A UE only reads SIB19 and other relevant SIBs of authorised carriers and authorised PLMN:
We think it makes sense in the case of L2 relaying that the remote UE’s discovery configuration is controlled by the serving cell and that it should also apply for NR. If the remote UE is IDLE/INACTIVE in Cell 2, then Cell 2 is the serving cell for the remote UE and if the remote UE is PC5 connected to the relay UE, Cell 1 should be the remote UE’s serving cell. For L3 relaying, the situation is different. Although the remote UE is PC5 connected to the relay UE it should still consider Cell 2 as its serving cell since it can only be RRC connected to Cell 2, in which case the remote UE’s discovery resources should be configured by Cell 2.  It should be further discussed how the remote UE should obtain the discovery resources from Cell 2. 
Proposal 1
Remote UE’s discovery configuration should be controlled by its serving cell.
While the remote UE is indirectly connected to cell 1, it may be necessary for the remote UE to announce or monitor discovery messages using frequencies other than those from cell 2. For LTE, the eNB may indicate in broadcast or dedicated signalling if the UE can request gaps. Based on implementation the UE can trigger a gap request for sidelink discovery announcement or monitoring. However, in many cases both cell 1 and cell 2 operate on the same frequency, but with different discovery resources, so it is unclear whether the remote UE should use the discovery resource provided by cell 1 or if the remote UE could request its serving cell (cell 1) whether it is allowed to use the discovery resource from cell 2, in order to avoid unnecessary interference to cell 2 (in case the remote UE uses the discovery resource from cell 1).  In some cases, it may be necessary for cell 1 to know that the discovery resources provided is for a remote UE in coverage of cell 2.   
Proposal 2
RAN2 should consider how the remote UE should obtain intra-frequency discovery resources for announcement and monitoring in the inter-cell scenario.
For the case when the remote UE’s discovery resource is obtained from the relay UE’s serving cell (i.e., cell 1), it should be clarified whether the resources can be provided using either SIB or dedicated signalling.  Since the discovery resource from SIB is applicable to all remote UEs controlled by cell 1, there is no way to differentiate between remote UEs in coverage of cell 1 vs remote UE’s in coverage of cell 2. The latter would require resource coordination between cells. 
Proposal 3
RAN2 should consider whether remote UEs indirectly connected to the relay UE’s cell while in coverage of a neighbouring cell should use discovery resources provided by SIB from the relay UE. 

Currently, the following remote UE behaviour for relay reselection has been agreed and captured in the TR [1].
For relay (re-)selection, when remote UE has multiple suitable relay UE candidates which meet all AS-layer & higher layer criteria and remote UE need to select one relay UE by itself, it is up to UE implementation to choose one relay UE.

However, in some cases such as the multi-cell scenario depicted above, the remote UE may have suitable relay UE candidates from both cells.  In such a scenario, to reduce the need for inter-cell coordination of resources, it would be preferable to the remote UE to prioritise a relay UE from the same cell even if the measured SL-RSRP level is not the highest.  

Proposal 4
RAN2 should consider whether remote UEs should prioritise relay UEs from the same cell during relay (re)selection.
2.2. U2U discovery
For the case of U2U discovery it is stated as one of the agreements in [1] that:

Proposal 17: Both remote UE and relay UE in U2U relay can rely on pre-configuration unless relevant radio configuration is provided by network, either via system information or dedicated signalling
Therefore, in case the L2 relay UE is in-coverage it should be using discovery configuration provided by the network rather than to rely on pre-configuration. However, from the remote UE’s perspective, it should not need to continuously monitor discovery frequencies/resources that are not based on pre-configuration.  During the initial relay selection process, it may be necessary for the OoC remote UE to perform a full scan, starting with the pre-configured discovery resources to find candidate relay UEs. If the remote UE does end up selecting a relay UE that is in-coverage, the relay UE can provide additional discovery configuration to the remote UE in case relay reselection is needed. Further details on how this should work can be addressed in the WI phase.  
Proposal 5
For U2U discovery, RAN2 should consider how the remote UEs would know when to monitor discovery resources provided by the network in case the candidate relay UE is in-coverage. 
3. Conclusion 

In this contribution, we considered a few discovery scenarios that needed to be further clarified as part of the SI phase.  RAN2 is kindly asked to take into account the observations and proposals below: 
Observation 1
For the case, when the relay UE and the remote UE are in different cells, it is not yet clear which discovery resource and from which gNB the remote UE should use for discovery transmissions.
Observation 2
If the remote UE is indirectly connected to a cell via a relay UE, the discovery configuration should be controlled by the connected cell, regardless of whether the remote UE is within coverage of another cell.
Proposal 1
Remote UE’s discovery configuration should be controlled by its serving cell.

Proposal 2
RAN2 should consider how the remote UE should obtain intra-frequency discovery resources for announcement and monitoring in the inter-cell scenario.

Proposal 3
RAN2 should consider whether remote UEs indirectly connected to the relay UE’s cell while in coverage of a neighbouring cell should use discovery resources provided by SIB from the relay UE. 

Proposal 4
RAN2 should consider whether remote UEs should prioritise relay UEs from the same cell during relay (re)selection.

Proposal 5
For U2U discovery, RAN2 should consider how the remote UEs would know when to monitor discovery resources provided by the network in case the candidate relay UE is in-coverage. 
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