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1. Introduction
According to the discussion in the previous meeting [1], the discovery mechanism, relay reselection, protocol stack and the initial end-to-end connection establishment have been discussed for the case of UE-to-Network relay and UE-to-UE relay. This contribution aims to discuss other issues in the case of UE-to-Network relay and UE-to-UE relay, which have not been discussed in the previous meeting.
2. Discussion
2.1 Failure handling in the UE-Network relay case and UE-UE relay case
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Fig.1. UE-to-Network relay

UE-to-Network relay case
In L2/L3 UE-Network relay case, the remote UE communites with gNB via relay UE. For UL data, the remote UE will transmit the data to gNB when the data is availabe in the buffer of the remote UE because there is no BSR-like mechanism. When RLF on Uu link of the relay UE happens, the remote UE will continue the UL data tranmssion because the remote UE does not know the state of Uu interface. 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, 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 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. Whether the relay reselection should be preformed or not is discussed in another contribution [2].
Observation 1: The remote UE will continue to transmit the UL data to gNB even 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 the overflow in the buffer of the relay UE.
Proposal 1: The remote UE(s) should be notified of the RLF on the relay UE’s Uu interface in the L2/L3 UE-to-Network relay case.
Proposal 2: 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.

If sidelink RLF happens on the link between remote UE and relay UE, the relay UE will transmit the sidelinkUEInformation including the sidelink RLF or sidelink RRC reconfiguration failure to gNB. Once gNB receives failure notification from relay UE, it is left for gNB implementation to handle it. For exmaple, gNB suspends the data transmission for the remote UE.
Proposal 3: The relay UE will transmit the sidelinkUEInformation including the sidelink RLF to gNB once failure happens on the link between the remote UE and the L2/L3 relay UE.
Proposal 4: Once gNB receives failure notification from relay UE, it is left for gNB implementation to handle the data transmission for the remote UE.
UE-to-UE relay case
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Fig.2. UE-to-UE relay

In L2/L3 UE-to-UE relay case, the remote UE1 communites with UE2 via the relay UE(see Fig2.). The relay UE will declare the sidelink RLF of the link between the relay UE and UE2 when one of the following conditions happens.
· upon indication from sidelink RLC entity that the maximum number of retransmissions for a specific destination has been reached; or

· upon T400 expiry for a specific destination; or

· upon indication from sidelink MAC entity that the maximum number of consecutive HARQ DTX for a specific destination has been reached; or

· upon integrity check failure indication from sidelink PDCP entity concerning SL-SRB2 or SL-SRB3 for a specific destination:

Similarly, the transmitting UE1 will keep transmitting the data terminated in the UE2 to relay UE even sidelink RLF on the PC5 link between the relay UE and the UE2 happens because the transmitting UE is not aware of the failure in the second hop. The buffer in the relay UE may overflow because the received data from the transmitting UE cannot be relayed to the UE2 in time. Therefore, the transmitting UE should be notified of sidelink failure in the second hop once the sidelink failure happens. Also, the destination UE should be included in the notification in order to that the transmitting remote UE can identify the exact connection.
Observation 2: The transmitting UE1 will keep transmitting the data terminated in the receiving UE2 to relay UE even sidelink RLF on the PC5 link between the relay UE and the receiving UE2 happens because the transmitting UE is not aware of the failure in the second hop.
Observation 3: The buffer in the relay UE may overflow because the received data from the transmitting UE cannot be relayed to the destination UE since the sidelink failure of the second hop happens.
Proposal 5: The transmitting UE should be notified of the sidelink RLF of the link between the relay UE and the receiving UE in the L2/L3 UE-to-UE relay case.
Proposal 6: The transmitting UE may suspend the data transmission terminated in the receiving UE to the relay UE in the L2/L3 UE-to-UE relay case.

2.2 CN registration and RNAU in L2 UE-to-Network relay case
In L2 UE-to-Network relay case, the end-to-end RRC conection between the remote UE and gNB will be established. From gNB perspective, gNB should be aware of whehter the remote UE is still connecting. Therefore, all RRC state including RRC connecte, idle state and inactive state should be supported for the remote UE. 
In the normal Uu interface, reachability management is responsible for detecting whether the UE is reachable. And, it will provide UE location for the network to reach the UE. This is done by paging UE and UE tracking area update. The UE tracking area update may be triggered by UE registration tracking change (i.e. UE registration area update) and periodic registration area update. Based on the above description, there are two trigger conditions to trigger UE to perform CN registration, namely, registration area change and registration timer (Periodic Registration Update timer) expiry. 

Similar to CN registration, RNAU (RAN-based Notification Area Update) should be performed for inactive UE. A UE in the RRC_INACTIVE state can be configured by the last serving NG-RAN node with an RNA and a timer (t380) for RNAU. RNAU is triggered based on the configured timer and the RAN area change. The purpose of RNAU is used to inform network that UE is still located in this RAN area or cell.
Proposal 7: CN Registration/RNAU should be supported for the remote UE since the remote UE should be reachable.
Proposal 8: CN Registration/RNAU for the remote UE can be triggered by registration tracking change and periodic registration area update as legacy.

A UE-to-Network relay UE could serve a lot of the remote UEs. According to the legacy CN registration, all the idle UE will establish the connection and transmit the indication to CN. It will result in the severe signalling overhead. Alternatively, the relay UE can perform the CN registration on behalf of the served remote UE(s) in order to save the signalling overhead since the relay UE stays at the RRC_Connected state. For example, for the periodic registration of the remote UE, the relay UE can periodically indicate the list of the served idle-mode remote UE(s) to network. Similarly, for the periodic RNAU of the inactive remote UE, the relay UE can periodically indicate the list of the served inactive-mode remote UE(s) to network.
Proposal 9: The RRC_Connected relay UE can indicate the list of the served idle-mode remote UE(s) to network for the CN registration of the served remote UE(s) purpose.
Proposal 10: The RRC_Connected relay UE can indicate the list of the served inactive-mode remote UE(s) to network for the RNAN of the served remote UE(s) purpose.
Conclusion

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

Observation 1: The remote UE will continue to transmit the UL data to gNB even 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 the overflow in the buffer of the relay UE.
Observation 2: The transmitting UE1 will keep transmitting the data terminated in the receiving UE2 to relay UE even sidelink RLF on the PC5 link between the relay UE and the receiving UE2 happens because the transmitting UE is not aware of the failure in the second hop.
Observation 3: The buffer in the relay UE may overflow because the received data from the transmitting UE cannot be relayed to the destination UE since the sidelink failure of the second hop happens.
Proposal 1: The remote UE(s) should be notified of the RLF on the relay UE’s Uu interface in the L2/L3 UE-to-Network relay case.
Proposal 2: 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.

Proposal 3: The relay UE will transmit the sidelinkUEInformation including the sidelink RLF to gNB once failure happens on the link between the remote UE and the L2/L3 relay UE.
Proposal 4: Once gNB receives failure notification from relay UE, it is left for gNB implementation to handle the data transmission for the remote UE.
Proposal 5: The transmitting UE should be notified of the sidelink RLF of the link between the relay UE and the receiving UE in the L2/L3 UE-to-UE relay case.
Proposal 6: The transmitting UE may suspend the data transmission terminated in the receiving UE to the relay UE in the L2/L3 UE-to-UE relay case.

Proposal 7: CN Registration/RNAU should be supported for the remote UE since the remote UE should be reachable.
Proposal 8: CN Registration/RNAU for the remote UE can be triggered by registration tracking change and periodic registration area update as legacy.Proposal 9: The RRC_Connected relay UE can indicate the list of the served idle-mode remote UE(s) to network for the CN registration of the served remote UE(s) purpose.
Proposal 10: The RRC_Connected relay UE can indicate the list of the served inactive-mode remote UE(s) to network for the RNAU of the served remote UE(s) purpose.
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