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1. Introduction
A new work item for Rel-17 on NR sidelink relay has been approved at RAN#91e [1]. The objectives of the WI are as follows:
The objective of this work item is to specify solutions to enable single-hop, sidelink-based, L2 and L3 based UE-to-Network (U2N) relaying. 
[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
Work Item objectives specific to Layer-2 (L2) relaying:
3. Specify mechanisms for E2E, i.e. PC5 and Uu, QoS management [RAN2]:
4. Specify mechanisms for service continuity 
a. Limited to intra-gNB cases [RAN2]
5. Specify mechanisms for U2N Adaptation layer design [RAN2]
a. For bearer mapping and Remote UE identification, incl. RAN related security aspects if any
6. Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]

NOTE 1:	RAN requests RAN2 to strive for completion of the common parts (objective 1) by RAN#92 (June). RAN understands that RAN2 will also initially work on other aspects that have cross-group dependencies. 
NOTE 2:	For L2 UE-to-Network Relay, it is assumed that the Remote UE has a single active connection towards gNB via only a single Relay UE at a given time in this release.
NOTE 3:	Only NR Uu interface, i.e. gNB, and 5GC is considered, and it is limited to NR SA scenario in this release.
NOTE 4:	Work specific to the mobility scenario of “between indirect (via a first Relay UE) and indirect (via a second Relay UE)”, and the group mobility is not supported in this release.

In this document, relay (re-)selection for L2 and L3 relaying will be discussed. 
2. Relay (Re-)Selection Criteria 
As discussed in the email discussion [2], several criteria can be applied to trigger relay (re-)selection. Generally, the criteria can be classified into two main categories, namely Access Stratum (AS) criteria and higher layer criteria [2]. Both types might be applied in both L2 and L3 architectures [3, 4]. One of the criteria is the RSRP of a candidate relay UE. The following subsections discuss consideration of RSRP as a relay 
(re-)selection.
RSRP of Discovery Messages
Based on the RAN2-112-e agreement, the RSRP of discovery messages can be considered as one of the criteria for relay (re-)selection. However, the RSRP of discovery messages reflect the distance of a remote UE and a relay UE, but it does not guarantee the required QoS requirements of traffic in a remote UE. In case the discovery procedure uses dedicated resources (discovery resource pool) and not the common resource pool for transmission, a high RSRP of the discovery messages cannot be interpreted as high RSRP in the common resource pool for transmission. Although, it was agreed that a dedicated or common resource pool for discovery will be discussed in the WI phase, the agreement about considering the RSRP of the discovery messages as a relay (re-)selection criteria should be re-evaluated.   
If the discovery procedure uses a dedicated resource pool (or a dedicated set of resources) and not the common resource pool for transmission, considering the RSRP of discovery messages might  not be appropriate for relay (re-)selection.  
[bookmark: _Toc61527981]RAN2 to further study the cases where discovery procedure considers resources of the common and dedicated resource pools, when the RSRP of discovery messages is applied as a criteria for relay (re-)selection.
RSRP of PC5 Unicast Link
Based on the RAN2-112-e agreement, the RSRP of an existing PC5 unicast link can be considered as a criteria for relay selection. The RSRP of messages in a PC5 unicast link is beneficial for the relay selection, if there is an on-going message exchange between the remote and relay UEs. In case where UEs do infrequently exchange any message over the PC5 link, the RSRP might be outdated. 
The RSRP of PC5 unicast link might not be sufficient for relay (re-)selection, if the relay and remote UE are not continuously exchanging messages over the PC5 link. 
[bookmark: _Toc61527982]RAN2 to study the case where remote and relay UEs are not continuously exchanging message and the RSRP of PC5 link is one of the criteria of relay (re-)selection. 
3. Relay Re-selection
Radio Link Failure case
One of the reasons to trigger the relay re-selection is a Radio Link Failure (RLF). A possible scenario could be that the remote UE would detect the RLF condition with a delay. The service continuity might not be provided due to the possible delays in the relay re-selection. 
In case of RLF, the service continuity might not be fulfilled due to the possible delays to trigger the relay re-selection procedure. 
[bookmark: _Toc61527983]RAN2 to study the possible criteria to trigger relay re-selection in time to ensure service continuity. 
Candidate Relay Set in Remote UEs
The (re-)selection procedures such as discovery, PC5 and Uu measurements, and checking higher layer criteria might be too time consuming to find an appropriate relay UE meeting all AS and higher layer criteria, whenever re-selection criteria are met. All UEs that meet  relay selection criteria can be listed by the gNB. This list can be sent to a remote UE along with other information, such as resource pool, thresholds for (re)-selection etc. The final relay (re-)selection can be left to UE implementation. The candidate list assists a remote UE in a faster relay (re-)selection procedure. However, the list might be outdated due to the dynamics of the networks and needs to be updated by the gNB or a remote UE. 
[bookmark: _Toc54257174]The relay re-selection procedure might lead to higher delay due to the involvement of the discovery procedure, performing measurements on PC5 and Uu interfaces and checking for the higher layer criteria.
[bookmark: _Toc61527984]A list of candidate relay UEs stored in a remote UE might accelerate the relay re-selection procedure.
The list of relay UEs, which meet the relay (re-)selection criteria, might be outdated due to the dynamics of the network. 
QoS-based Reselection Trigger
The network, either communicating via a relay (over Uu) with the UE (remote, indirectly over PC5) or enabling the communication between two UEs (remote, over PC5) via a relay, depending on the relaying solution might have fewer degrees of freedom to support the QoS requirements of the remote UE(s) application. This is as opposed to if the UE (remote) was directly connected to the network over the Uu path. As a result, new procedures or modifications to existing procedures need to be done to support the required end-to-end QoS. For example, when the QoS cannot be supported, a relay (re-)selection can be triggered. A (re-)selection based on meaningful trigger conditions could result in QoS improvements. Therefore, apart from the link quality based triggers, RAN2 should also study other triggers for (re-)selection like the ‘QoS requirements can no longer be fulfilled’. This is because the non-fulfilment of QoS is not always caused by poor link quality. 
 In a relaying scenario, the reason for QoS non-fulfilment cannot only be attributed to poor link quality.
In case that the QoS is not fulfilled over a particular relay path, the application may suffer from QoS degradation and try to cope with the issue, e.g. by adjusting itself to another QoS level and re-negotiating that QoS. Such a situation, in which the link cannot provide the negotiated QoS during a session, is definitely undesirable. Furthermore, if the higher layers start to re-negotiate the QoS on the existing relay link, this would lead to an increase in complexity of the system and signaling overhead. In comparison, (re-)selection to another relay link, which will be able to provide the required QoS for the remote UE could be an important mechanism for supporting the end-to-end QoS requirements for not only commercial but also public safety applications. 
RAN2 in addition to link quality, should also consider the QoS fulfilment based (re-)selection triggers.
Proposal 6: RAN2 to send an LS to SA2 about the different higher layer criterion (including QoS-fulfillment based trigger) to be considered for relay (re)-selection.
4. Conclusions
[bookmark: _Toc21338854][bookmark: _Toc21338955]The following observations and proposals have been made in this document: 
Observation 1: If the discovery procedure uses a dedicated resource pool (or a dedicated set of resources) and not the common resource pool for transmission, considering the RSRP of discovery messages might  not be appropriate for relay (re-)selection.  
Observation 2: The RSRP of PC5 unicast link might not be sufficient for relay (re-)selection, if the relay and remote UE are not continuously exchanging messages over the PC5 link. 
Observation 3: In case of RLF, the service continuity might not be fulfilled due to the possible delays to trigger the relay re-selection procedure. 
Observation 4: The relay re-selection procedure might lead to higher delay due to the involvement of the discovery procedure, performing measurements on PC5 and Uu interfaces and checking for the higher layer criteria.
Observation 5: The list of relay UEs, which meet the relay (re-)selection criteria, might be outdated due to the dynamics of the network. 
Observation 6: In a relaying scenario, the reason for QoS non-fulfilment cannot always be attributed to poor link quality.
Proposal 1: RAN2 to further study the cases where discovery procedure considers resources of the common and dedicated resource pools, when the RSRP of discovery messages is applied as a criteria for relay (re-)selection.
Proposal 2: RAN2 to study the case where remote and relay UEs are not continuously exchanging message and the RSRP of PC5 link is one of the criteria of relay (re-)selection. 
Proposal 3: RAN2 to study the possible criteria to trigger relay re-selection in time to ensure service continuity. 
Proposal 4: A list of candidate relay UEs stored in a remote UE might accelerate the relay re-selection procedure.
Proposal 5:	RAN2 in addition to link quality, should also consider the QoS fulfilment based (re-)selection triggers.
Proposal 6: RAN2 to send an LS to SA2 about the different higher layer criterion (including QoS-fulfillment based trigger) to be considered for relay (re)-selection.
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