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1. Introduction
A work item for Rel-17 NR sidelink-based relay has been approved at RAN#91 [1]. The objectives of the WI are as follows:
[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]
0. Re-use LTE relay discovery and (re)selection as baseline
1. Specify mechanisms for Relay and Remote UE authorization for L3 and L2 relaying [RAN3]
1. Re-use LTE as baseline
Work Item objectives specific to Layer-2 (L2) relaying:
1. Specify mechanisms for E2E, i.e. PC5 and Uu, QoS management [RAN2]:
1. Specify mechanisms for service continuity 
3. Limited to intra-gNB cases [RAN2]
1. Specify mechanisms for U2N Adaptation layer design [RAN2]
4. For bearer mapping and Remote UE identification, incl. RAN related security aspects if any
1. Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]


Discovery can be defined as the mechanism that detects and identifies another UE in proximity, e.g. as a potential entity used for selection as relay UE that matches the requirements e.g. w.r.t QoS of the discoverer UE. In line with the work item objectives on the common aspects of L2 and L3, RAN2 is expected to specify mechanisms for U2N relay discovery and (re)-selection. This contribution outlines views on the discovery procedure for NR sidelink-based relaying. 

2. Discussion
The direct discovery procedure is applicable for ProSe direct communication, i.e. including unicast, groupcast and broadcast communication. Both Model A and B discovery model are supported for U2N relay [2]. However, it is possible that in certain scenarios Model A and in other scenarios Model B discovery model is more beneficial. For example, consider a scenario when RLF is detected or about to be detected by a relay UE on a certain resource pool. In this case, the relay UE can start transmitting discovery messages on other resource pools that the remote UE is listening into. Hence, in this case a Model-A type of discovery can be used to recover the communication between the relay and remote UE. Alternatively, Model-B can be used when a remote UE is the one initiating a connection. This would help with power efficiency at the relay UE i.e., preventing unnecessary transmission of discovery messages when none of the remote UE(s) are within range or not actively communicating.  
[bookmark: _GoBack]The type of discovery procedure can be associated with connection management events.
In case of U2N relay, radio condition (e.g., the Uu link quality) in addition to upper layer triggering is a criteria to allow the transmission of discovery messages. The link quality between both relay UE and gNB as well as remote and relay UE can experience bad radio conditions leading to RLF. When RLF has been declared on the Uu interface, then the relay UE can perform link recovery. However, if the link recovery is not successful, the relay UE should inform the corresponding remote UE of the failure and trigger (re-)selection. Also, a delay in relay reselection can happen if the discovery procedure is initiated during RLF. Hence, once RLF is declared between remote and relay UE, the remote UE should start discovery message transmission.
[bookmark: _Toc68187856]RAN2 should consider the impact of RLF on the discovery procedure. 
During the SI phase, both solutions of separate and shared resource pool were captured in the TR 38.836 [2] and it was agreed to further discuss this issue in the WI phase. To address the issue of discovery message identification at the AS layer, the introduction of separate resource pool for discovery will be beneficial. Introduction of the separate pool configuration for discovery will have an advantage, at least in terms of power saving and reliability. Power saving can be achieved by the RX UE as it does not need to monitor the whole resource pool for the discovery messages from other UEs. Alternatively, in case of a shared resource pool, the RX UE may be able to identify the discovery message e.g. via SCI. The drawback of the later one is that the UE has to monitor the complete resource pool, resulting in higher power consumption. Also, the discovery occasions will be less frequent compared to the communication occasions. Hence, power saving gain is evident due to separate discovery resource pools. Additionally, the agreed introduction of LCID is also not the most efficient way as already the LCID has limited number of reserved bits. The impact of segregating the resource pool for discovery should have a minimal impact due to less frequent transmission of discovery messages. Also, a separate resource pool will reduce the chance of collision between the discovery transmission and communication transmission. Lastly, all the sidelink communication parameters and procedures can be reused in case of a separate resource pool for discovery. This means that resource pool can be configured via NR SIB, RRC or pre-configuration is case of out of coverage UEs. Hence, no RAN1 impact is foreseen in case of separate resource pool for discovery. 
[bookmark: _Toc68187857]RAN2 is kindly asked to consider only a separate resource pool for discovery. 
3. [bookmark: _Toc43290706][bookmark: _Toc43290707][bookmark: _Toc43290708][bookmark: _Toc43290709]Conclusions
The following observations and proposals have been made in this document:
1. The type of discovery procedure can be associated with connection management events. 
Proposal 1:	RAN2 should consider the impact of RLF on the discovery procedure.
Proposal 2:	RAN2 is kindly asked to consider only a separate resource pool for discovery.


4. [bookmark: _Toc21362209][bookmark: _Toc21362372][bookmark: _Toc21362477][bookmark: _Toc21338841][bookmark: _Toc21338942][bookmark: _Toc21338854][bookmark: _Toc21338955]References
[bookmark: _Ref494465620][bookmark: _Ref527624780][1] RP-210904, “New WID on NR Sidelink Relay”, Ericsson (Moderator), OPPO (rapporteur), 3GPP RAN#91, April 2021.
[bookmark: specRelease][2] TR 38.836. “Technical Specification Group Radio Access Network; Study on NR sidelink relay (Release 17)”, V2.0.0 (2021-03).



