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Introduction

During RAN2#116 Meeting, the relay selection was discussed and the following agreements have been reached. In this contribution, we will discuss the FFS issue on the signalling design. In addition, we will discuss other scenarios, such as relay UE detect Uu RLF or HO, and give our proposals. 
	RAN2#116

RAN2 confirms the working assumption that to include NCI in the relay discovery message as the cell ID.

When idle/inactive relay UE performs cell (re)selection, relay UE may send an indication/message to its connected remote UE(s) which may trigger relay reselection.

PC5-RRC message is used to inform remote UE when relay UE performs HO.

PC5-RRC message is used to inform remote UE when relay UE performs cell (re)selection. 

FFS detailed signalling design.


Discussion

The impact of cell (re)selection/RLF/HO

Relay UE’s cell (re)selection/HO
During RAN2#116-e meeting, it has been agreed that when idle/inactive relay UE performs cell (re)selection, relay UE may send an indication/message to its connected remote UE(s) which may trigger relay reselection. PC5-RRC message is used to inform remote UE when relay UE performs cell (re)selection. Similarly, when performing HO, the relay UE may send a PC5-RRC message to inform its connected remote UE(s). 
In our opinion, the relay UE may directly send the cell re-selection indication to its connected remote UE(s) upon determining to perform cell reselection. Upon receiving such indication, remote UE(s) may prohibit the RRC connection setup/resume operation or perform cell/relay (re)selection. It can be up to remote UE’s implementation. Suppose the relay UE completes the cell (re)selection, the relay UE voluntarily send the essential SIB information to remote UE(s) still have PC5 connection via PC5-RRC message. For the remote UE choose to keep the PC5 connection with the relay UE, it may initiate the RRC connection setup/resume operation when necessary.
With regard to the relay UE’s HO, the relay UE may directly send the HO indication to remote UE upon receiving the RRCReconfiguration message with reconfigurationWithSync. The RRC_CONNECTED remote UE or RRC_IDLE/INACTIVE remote UE with RRC connection setup or resume initiation may determine to perform cell/relay reselection. However, it is not necessary for the other RRC_IDLE/INACTIVE remote UE(s) to trigger the cell/relay (re)selection. Actually, the RRC_IDLE/INACTIVE remote UE(s) may keep the PC5 connection and receive the paging forwarding from the relay UE even if the relay UE handovers to a new gNB.  Suppose the relay UE completes the HO, the relay UE voluntarily sends the essential SIB information to remote UE(s) still have PC5 connection via PC5-RRC message. 
Proposal 1: The relay UE may send the cell re-selection indication to its connected remote UE(s) upon determining to perform cell reselection.

Proposal 2: The relay UE may send the HO indication to its connected remote UE(s) upon receiving the RRCReconfiguration message with reconfigurationWithSync.
Uu RLF between relay UE and gNB

It has been agreed in RAN2#113bis meeting that when Uu RLF is detected by relay UE, relay UE may send PC5-S/PC5-RRC message to its connected remote UE(s) and this message may trigger relay re-selection. On the other hand, considering the relay UE may recover the Uu link with gNB soon, we think it is not necessary for remote UE to re-select other relay UE or switch to Uu link immediately, especially for RRC_IDLE/INACTIVE remote UE(s) which have no ongoing data transmission. To be specific, the potential handling of remote UE upon Uu RLF can be divided into following cases: 

RRC_CONNECTED remote UE: The relay UE may send the Uu RLF notification to RRC_CONNECTED remote UE and the RRC_CONNECTED remote UE may trigger relay re-selection. Alternatively, remote UE may only initiate the relay discovery procedure to find nearby suitable relay UE. After a while, if the relay UE recover the Uu link at original gNB, relay UE may send the RLF recovery notification to its connected remote UE(s) and these remote UE(s) may continue the PC5 transmission with this relay UE. On the other hand, if the relay UE recover its Uu link at a new gNB, relay UE may send a new gNB Uu recovery notification to its connected remote UE(s), which triggers the RRC_CONNECTED remote UE to switch to direct Uu link or re-select another relay UE. Moreover, if the relay UE’s Uu RLF recovery fails, relay UE may send a Uu recovery failure notification to its connected remote UE(s) and this message may trigger the RRC_CONNECTED remote UE to switch to direct Uu link or re-select another relay UE. 

RRC_IDLE/INACTIVE remote UE: the RRC_IDLE/INACTIVE remote UEs may keep the PC5 connection with the relay UE when the relay UE detect Uu RLF and perform Uu RRC recovery. Suppose the relay UE recover its Uu link at a new gNB, it may still serve the RRC_IDLE/INACTIVE remote UE(s) and forward the CN/RAN paging. On the other hand, if the relay UE’s Uu link recovery fails, the relay UE enters RRC_IDLE. It seems that the relay UE could still forward the CN/RNA paging for RRC_IDLE/INACTIVE remote UE(s). 

In a sum, it is suggested that the RRC_CONNECTED remote UE may perform early measurement of other relay(s) or re-select another relay when Uu RLF is detected by its connected relay UE. For the RRC_IDLE/INACTIVE remote UE, it may keep the PC5 connection with the relay UE even if the relay UE detect RLF and finally enters RRC_IDLE state. 

Proposal 3: It is suggested that relay UE may send the Uu RLF notifications such as Uu RLF detected, Uu RLF recovered, Uu recovery failed, Uu recovery at a new gNB, etc., which can be used by remote UE(s) to determine whether and when the relay/cell re-selection should be performed. 
Conclusion

Based on the analysis provided above, we have the following observations and proposals:

Proposal 1: The relay UE may send the cell re-selection indication to its connected remote UE(s) upon determining to perform cell reselection.

Proposal 2: The relay UE may send the HO indication to its connected remote UE(s) upon receiving the RRCReconfiguration message with reconfigurationWithSync.
Proposal 3: It is suggested that relay UE may send the Uu RLF notifications such as Uu RLF detected, Uu RLF recovered, Uu recovery failed, Uu recovery at a new gNB, etc., which can be used by remote UE(s) to determine whether and when the relay/cell re-selection should be performed.
Reference

RP-210904 New WID on NR Sidelink Relay. 

[2]  TS38.836, 3rd Generation Partnership Project; Technical Specification Group Radio Access Network;Study on NR sidelink relay; (Release 17).
3GPP


