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1. Introduction
The relay (re)selection for L3 and L2 relaying has been agreed as the objective in the WI [1]. In additoin, LTE relay (re)selection should be reused as baseline. This contribution aims to discuss the issues for the L2 and L3 UE-to-Network relay from AS point of view.
2. Discussion
In L2/L3 UE-Network relay case, the remote UE communicates with gNB via relay UE. For UL data, the remote UE will transmit the data to gNB via relay without BSR-like mechanism. Once RLF on the Uu interface of the relay happens, the relay UE will perform RLF recovery e.g. fast MCG link recovery and re-estabishment procedure. If the re-establishment is sucessful, the relay UE will continue to stay at connected state. Otherwise, the relay UE enters idle state. 

Unfortunately, the relay UE cannot transmit the data from the remote UEs to the serving gNB during RLF recovery, e.g. fast MCG link recovery or re-establishment. However, the remote UEs will keep transmitting the UL data terminated in the gNB to the relay UE. It may result in the overflow in the buffer of the relay UE. Therefore, the remote UE should be notified with the state of Uu link e.g the RLF of the Uu interface. The remote UE should suspend the UL data transmission toward the gNB once the remote UE receives the failure notification from the L2/L3 relay UE. Meanwhile, the remote UE can continue to receive the data from the gNB stored in the buffer of the relay UE.

It was agreed that the relay UE may transmit PC5-S release message to the remote UE once the Uu RLF is detected, which may triger relay reselection. If the remote UE can not select another suitable relay/cell, the remote UE will continue to keep the PC5 link with the relay UE. According to the current specification, the UE will release the PC5 connection once receving PC5-S release messsage. Therefore, it is better to inform the remote UE using the AS layer notification, e.g. RLF detection. Then, the remote UE can decide whehter to release or keep the PC5 connection.

In addition, the remote UE may keep the current PC5 link considering the QoS requirement of the ongoing service, after the remote UE receives the indication related with Uu RLF detection. If the remote UE wants to keep/release the PC5 connection, the remote UE needs to response to the indication received from the relay UE. 

Observation 1: Once RLF on the Uu interface of the relay happens, the relay UE will perform RLF recovery e.g. fast MCG link recovery and re-estabishment procedure. If the re-establishment is successful, the relay UE will continue to stay at connected state. Otherwise, the relay UE enters idle state.
Observation 2: The remote UE will continue to transmit the UL data to the relay UE on the PC5 interface even if RLF on Uu interface of the relay UE happens because the remote UE is not aware of the state of Uu interface. It may result in a buffer overflow in the relay UE.
Proposal 1: The relay UE needs to transmit the AS layer notification, e.g. RLF detection to the remote UE upon Uu RLF detection.
Proposal 2: After remote UE receives the PC5-S message from the relay UE because the relay UE receives the handover command, the remote UE needs to response to the received indication. The response can inform the relay UE with ‘keep/release PC5 connection’.
Proposal 3: The remote UE(s) should be notified of the state of Uu link from the L2/L3 U2N relay UE: 

· Recovery failure; 
· Recovery success.
Proposal 4: The remote UE should suspend the SL data transmission towards the relay UE for UL data once the remote UE receives the failure notification from the L2/L3 relay UE.

Proposal 5: The remote UE should resume the SL data transmission towards the relay UE for UL data once the remote UE receives the recovery success notification from the L2/L3 relay UE.

Proposal 6: The remote UE should perform relay reselection once the remote UE receives the recovery failure notification from the L2/L3 relay UE.

It was agreed that the relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) upon the reception of handover command and this message may trigger relay reselection. The remote UE may keep the current PC5 link considering the QoS requirement of the ongoing service, after the remote UE receives the indication. If the remote UE wants to keep/release the PC5 connection, the remote UE needs to response to the indication received from the relay UE. 

After successful/unsuccessful handover, the relay UE needs to inform the remote UE. The remote UE needs to re-connect to the new target cell in the successful handover case. If handover failure happens, the relay UE may perform relay reselection.
Proposal 7: After remote UE receives the PC5-S message from the relay UE because the relay UE receives the handover command, the remote UE needs to response to the received indication. The response can inform the relay UE with ‘keep/release PC5 connection’.
Proposal 8: If the remote UE keeps the PC5 link after receiving the PC5-S message, the relay UE needs to inform the remote UE with successful handover upon HO success.

Proposal 9: If the remote UE keeps the PC5 link after receiving the PC5-S message, the relay UE needs to inform the remote UE with handover failure upon HO failure. The remote UE may perform relay reselection when receiving the indication of handover failure.
In the U2N case, it should be natural that the remote UE decides by itself if HARQ feedback-based retransmission or rather BR needs to be used, based on the principles of Rel.16 V2X work i.e. using (pre)configuration received from the network. 

Proposal 10: In U2N L2/ L3 relaying, transmitter remote UE decides if HARQ feedback based retransmission or rather BR needs to be used, based on the principles of Rel.16 V2X work.
Conclusion

In this contribution, the following observations and proposals are given based on the discussion:

Observation 1: Once RLF on the Uu interface of the relay happens, the relay UE will perform RLF recovery e.g. fast MCG link recovery and re-estabishment procedure. If the re-establishment is successful, the relay UE will continue to stay at connected state. Otherwise, the relay UE enters idle state.
Observation 2: The remote UE will continue to transmit the UL data to the relay UE on the PC5 interface even if RLF on Uu interface of the relay UE happens because the remote UE is not aware of the state of Uu interface. It may result in a buffer overflow in the relay UE.
Proposal 1: The relay UE needs to transmit the AS layer notification, e.g. RLF detection to the remote UE upon Uu RLF detection.
Proposal 2: After remote UE receives the PC5-S message from the relay UE because the relay UE receives the handover command, the remote UE needs to response to the received indication. The response can inform the relay UE with ‘keep/release PC5 connection’.
Proposal 3: The remote UE(s) should be notified of the state of Uu link from the L2/L3 U2N relay UE: 

· Recovery failure; 

· Recovery success.

Proposal 4: The remote UE should suspend the SL data transmission towards the relay UE for UL data once the remote UE receives the failure notification from the L2/L3 relay UE.

Proposal 5: The remote UE should resume the SL data transmission towards the relay UE for UL data once the remote UE receives the recovery success notification from the L2/L3 relay UE.

Proposal 6: The remote UE should perform relay reselection once the remote UE receives the recovery failure notification from the L2/L3 relay UE.

Proposal 7: After remote UE receives the PC5-S message from the relay UE because the relay UE receives the handover command, the remote UE needs to response to the received indication. The response can inform the relay UE with ‘keep/release PC5 connection’.
Proposal 8: If the remote UE keeps the PC5 link after receiving the PC5-S message, the relay UE needs to inform the remote UE with successful handover upon HO success.

Proposal 9: If the remote UE keeps the PC5 link after receiving the PC5-S message, the relay UE needs to inform the remote UE with handover failure upon HO failure. The remote UE may perform relay reselection when receiving the indication of handover failure.
Proposal 10: In U2N L2/ L3 relaying, transmitter remote UE decides if HARQ feedback based retransmission or rather BR needs to be used, based on the principles of Rel.16 V2X work.
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