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1.	Introduction
In RAN#86 meeting, the SI named “Study on NR sidelink relay” was agreed. According to the SID [1], the specific objectives are below.
	This study item targets to study single-hop NR sidelink-based relay. 
1. Study mechanism(s) with minimum specification impact to support the SA requirements for sidelink-based UE-to-network and UE-to-UE relay, focusing on the following aspects (if applicable)  for layer-3 relay and layer-2 relay [RAN2];
0. Relay (re-)selection criterion and procedure;
0. Relay/Remote UE authorization;
0. QoS for relaying functionality;
0. Service continuity;
0. Security of relayed connection after SA3 has provided its conclusions;
0. Impact on user plane protocol stack and control plane procedure, e.g., connection management of relayed connection;
1. Study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying, assuming no new physical layer channel / signal [RAN2];
NOTE 1: The study shall take into account of further input from SA WGs, e.g., SA2 and SA3, for the bullets above (if applicable).
NOTE 2: It is assumed that UE-to-network relay and UE-to-UE relay use the same relaying solution.
NOTE 3: Forward compatibility for multi-hop relay support in a future release needs to be taken into account.
NOTE 4: For layer-2 UE-to-network relay, the architecture of end-to-end PDCP and hop-by-hop RLC, e.g., as recommended in TR 36.746, is taken as starting point.


In this contribution, we investigate SL-RLF handling methods on each side of Relay UE and Remote UE in UE-to-Network / UE-to-UE Relay. 

[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2. Discussion
2.1 SL-RLF
The SL-RLF is declared when the consecutive DTX number is over the configured threshold. In other words, TX side UE only can decide SL-RLF, so the opposite (RX) UE cannot know whether the RLF is declared or not. In the relay operation, the event of SL-RLF should be handled differently when Relay UE declares RLF and when Remote UE declares RLF.  
Proposal 1: If the SL-RLF is applied to the Relay operation, it should be handled differently when Relay UE declares RLF and when Remote UE declares
2.1.1 SL-RLF for uplink case in UE-to-Network Relay
The uplink in UE-to-Network Relay means that the message from Remote UE transmits to the gNB via Relay UE. In the case, Remote UE on a TX side can declare SL-RLF. The Remote UE declaring SL-RLF triggers relay reselection. When the Remote UE decides SL-RLF, the opposite Relay UE cannot know this SL-RLF event. However, when the Remote UE declaring SL-RLF connects another Relay UE or connects directly to the same/different cell, the opposite Relay UE can become aware via CN that the link with the Remote UE has failed. 
Proposal 2: When Remote UE declares SL-RLF, the opposite Relay UE can know that via CN.

2.1.2 SL-RLF for Downlink case in UE-to-Network Relay
The downlink in UE-to-Network Relay means that the message from gNB transmits to the Remote UE via Relay UE. In this case, Relay UE on the TX side can declare SL-RLF. The Relay UE which declares SL-RLF should report it to the gNB. The gNB received this SL-RLF from Relay UE can release some operations related to the Remote UE. When the Relay UE declares SL-RLF, the opposite Remote UE(s) cannot know whether the SL-RLF is declared or not. In this case, The Remote UE can assume that the sidelink was failed when its keep-alive timer at the upper layer is expired. So, the opposite Remote UE can declare SL-RLF and trigger relay reselection when its keep-alive timer is expired.  
Proposal 3: When Relay UE declares SL-RLF, the Relay UE reports SL-RLF to the gNB.
Proposal 4: When Relay UE declears SL-RLF, the opposite Remote UE can declare SL-RLF after its keep-alive timer is expired.
Proposal 5: When Relay UE declares SL-RLF, the opposite Remote UE triggers relay reselection after its keep-alive timer is expired.

When Relay UE declares SL-RLF and reports it to gNB, the gNB need to understand in what state the Remote UE that has been linked with the Relay UE will operate. If gNB assumes that the Remote UE will operate reestablishment, the gNB has to store the context of the Remote UE. On the other hand, if gNB assumes that the Remote UE will be an IDLE status, the gNB can release all the context of the Remote UE. So, when a Relay UE reports SL-RLF to gNB, the gNB has a common understanding with the Remote UE about the operation of Remote UE.  
Proposal 6: When Relay UE declares SL-RLF, we consider how gNB assumes the status of Remote UE.
(Option 1) gNB assumes that the Remote UE operates reestablishment
(Option 2) gNB assumes that the Remote UE is in an IDLE state.

2.2 SL-RLF in UE-to-UE Relay
We assume there are three components in UE-to-UE Relay, such as Remote Source UE, Relay UE, and Remote Destination UE. The message from Remote Source UE transmits to the Remote Destination UE via Relay UE. When the SL-RLF occurs between Relay UE and Remote Destination UE, the Relay UE can declare SL-RLF on a TX side. The Relay UE that decides SL-RLF should report it to the Remote Source UE. The Remote Source UE that receives the SL-RLF from Relay UE can trigger relay reselection.  
Proposal 7: In UE-to-UE Relay, the Relay UE that declare SL-RLF to the link between Relay UE and Remote Destination UE should report the SL-RLF to the Remote Source UE.
Proposal 8: In UE-to-UE Relay, the Remote Source UE that receives SL-RLF from Relay UE triggers relay reselection.

2.2 Operations before SL-RLF
It’s not efficient in terms of service continuity if Remote UE triggers relay reselection after declaring SL-RLF. We think relay reselection triggering has to be started before occurring SL-RLF. For example, Relay UE can give a warning message to the Remote UE before declaring SL-RLF. The Remote UE receiving the warning message can trigger relay reselection. We need to study that some other schemes are required before deciding SL-RLF or how to recognize the link is not safe before SL-RLF.
Proposal 9: Relay reselection triggering before deciding SL-RLF can be an effective method in terms of service continuity. 

3.  Conclusion
In this contribution, we investigate the handling methods about SL-RLF on each side of Relay UE and Remote UE in UE-to-NW / UE-to-UE Relay
Proposal 1: If the SL-RLF is applied to the Relay operation, it should be handled differently when Relay UE declares RLF and when Remote UE declares
Proposal 2: When Remote UE declares SL-RLF, the opposite Relay UE can know that via CN.
Proposal 3: When Relay UE declares SL-RLF, the Relay UE reports SL-RLF to the gNB.
Proposal 4: When Relay UE declares SL-RLF, the opposite Remote UE can declare SL-RLF after its keep-alive timer is expired.
Proposal 5: When Relay UE declares SL-RLF, the opposite Remote UE triggers relay reselection after its keep-alive timer is expired.
Proposal 6: When Relay UE declares SL-RLF, we consider how gNB assumes the status of Remote UE.
(Option 1) gNB assumes that the Remote UE operates reestablishment
(Option 2) gNB assumes that the Remote UE is in an IDLE state.
Proposal 7: In UE-to-UE Relay, the Relay UE that declare SL-RLF to the link between Relay UE and Remote Destination UE should report the SL-RLF to the Remote Source UE.
Proposal 8: In UE-to-UE Relay, the Remote Source UE that receives SL-RLF from Relay UE triggers relay reselection.
Proposal 9: Relay reselection triggering before deciding SL-RLF can be an effective method in terms of service continuity. 
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