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1 Introduction

In this contribution, we discuss some open issues on L2 relay connection control and give our proposals.
2 Discussion
2.1 How to set cause value for relay UE
Relay UE should enter CONNECTED upon reception of remote UE’s specific SLRB. As discussed in [1], relay UE shall align the cause value with remote UE, during initial RRC connection establishment/resume. To enable the alignment, remote UE shall indicate cause value to relay UE. 
Proposal 1: Remote UE indicate its cause value to relay UE via PC5-RRC.

Considering the different RRC state combinations of remote UE and relay UE, remote UE and relay UE may initiate RRC establishment or RRC resume procedure independently. According to the RRC spec, ResumeCause has one more value than EstablishmentCause, i.e. rna-Update. Therefore, if the remote UE initiates resume procedure with rna-Update as ResumeCause and relay UE initiates establishment procedure, there is no corresponding existing EstablishmentCause. 
EstablishmentCause ::=              ENUMERATED {

                                        emergency, highPriorityAccess, mt-Access, mo-Signalling,

                                        mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, mps-PriorityAccess, mcs-PriorityAccess,

                                        spare6, spare5, spare4, spare3, spare2, spare1}

ResumeCause ::=             ENUMERATED {emergency, highPriorityAccess, mt-Access, mo-Signalling,

                                        mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, rna-Update, mps-PriorityAccess,

                                        mcs-PriorityAccess, spare1, spare2, spare3, spare4, spare5 }

In this case, we should further discuss how to set the EstablishmentCause. RRC resume initiated by remote UE is due to RAN area update. If the request is rejected by gNB, remote UE is not reachable by RAN paging, but could still reachable by legacy paging. There is no critical issue to reject the connection establishment request from relay UE. We propose relay UE to set EstablishmentCause as mo-Signalling in this case.
Proposal 2: Relay UE set EstablishmentCause as mo-Signalling if RRC establishment is triggered by remote UE whose ResumeCause is rna-Update.
Furthermore, companies ask how to set cause value if multiple remote UEs trigger relay UE’s establishment/resume. We understand it is rare case that messages from multiple remote UEs arrive at relay UE at the same time. Relay UE set the cause value according to the earliest message from remote UE. Even if this corner case happens, it’s up to relay UE to select which cause value to use from the multiple remote UEs.
Proposal 3: It’s up to relay UE to select which cause value to use from the multiple remote UEs, if messages from multiple remote UEs arrive at relay UE at the same time.

Another case is remote UE initiates reestablishment procedure or path switch and relay UE initiates establishment/resume procedure, there is no corresponding EstablishmentCause or ResumeCasue for reestablishment and path switch. gNB is not expected to reject the reestablishment request and path switch. To ensure the successful access, relay UE shall set the EstablishmentCause or ResumeCasue by a high priority value. Also, there may be service terminated at remote UE before reestablishment or path switch. We propose to use mt-Access as cause value in this case.
Proposal 4: Relay UE set EstablishmentCause or ResumeCause as mt-Access if RRC establishment or resume is triggered by remote UE’s reestablishment or path switch.
2.2 How to handle Relay UE’s connection request rejection

Relay UE would send RRCSetupRequest or RRCResumeRequest to gNB. However, the request from Relay UE may be rejected by gNB, due to congestion control or other problem. In the reject message, gNB may include a wait time, during which relay UE is not allowed to send connection establish/resume request again. If remote UE sends RRC establishment/resume request via a relay UE rejected by gNB, relay UE is not able to forward remote UE’s RRC message. Eventually, relay UE also need to indicate this failure to remote UE. It’s better for relay UE to indicate the reject to remote UE as early as possible, so that remote UE could choose to reselect to other relay if necessary.
Proposal 5: Relay UE indicates connection reject to remote UE via Notification message.

UE should not send RRC establishment/resume request via relay UE, which is rejected by gNB. Note wait time can be included in reject message. However, remote UE is not aware of wait time, so is not able to determine how long relay UE is not allowed to send RRC request. The relay UE shall not be excluded from relay selection or service relay forever after rejected by gNB for once. Remote UE shall be aware of the wait time configured by gNB to determine whether relay UE is allowed to send RRC establishment/resume request again.
Proposal 6: Relay UE indicate the wait time to remote UE, if wait time is configured in RRCReject or RRCRelease.

Remote UE may choose to perform relay selection after release. However, there is a possibility that remote UE selects the same relay UE again. But this relay UE can’t provide relay service during wait timer running. Therefore, remote UE has to perform relay selection, again. To avoid this unnecessary relay reselection, remote UE should not select the same relay UE during the wait time. 

Proposal 7: Remote UE doesn’t select rejected relay UE, of which wait time is running.
2.3 How to release remote UE upon relay UE’s RLF
In last meeting, it’s agreed remote UE could choose to not release the indirect connection upon relay UE’s RLF and wait for potential recovery. However, relay UE’s reestablishment may fail and there is no point for remote UE to wait. So, relay UE shall indicate the reestablishment failure via notification message. Remote UE could trigger reestablishment.
Proposal 8: Relay UE indicates reestablishment failure to remote UE via Notification message.

2.4 How to release remote UE upon Relay UE handover
In R17, group mobility is not supported. Therefore, remote UE in CONNECTED state should be released if relay UE is about to perform handover. Remote UE in IDLE or INACTVIE state doesn’t need to be released. There are two possible ways to release remote UE upon relay UE handover,

Option 1, relay UE sends release indication to remote UE,

Option 2, gNB sends release indication to remote UE.

Both options are feasible for legacy handover. But if handover is triggered by CHO, gNB is not aware of when the handover is performed. While relay UE is aware of the handover timing in both legacy and CHO handover. Therefore, option 1 is preferred. 

Proposal 9: Relay UE indicates HOF to remote UE via Notification message upon legacy and CHO handover execution.
2.5 How to stop remote UE’s T390 after relay (re-)selection/cell reselection

T390 is used to control how long UE is barred after UAC check failure. In legacy, T390 is stopped upon cell reselection, since serving cell has changed. UAC is configured per cell. In running CR, remote UE would stop T390 upon relay (re-)selection. However, the serving cell of remote UE may not change after relay (re-)selection. For example, remote UE may select one relay UE from direct link, but relay UE connect to the same cell as remote UE’s direct link. In this case, the barring status should continue until T390 expiry. Remote UE should stop T390 after relay (re-)selection only if serving cell changes.
Proposal 10: Remote UE stops T390 after relay (re-)selection only if its serving cell is changed. Otherwise, remote UE doesn’t stop T390.

Proposal 11: Remote UE stops T390 after selecting cell from relay only if its serving cell is changed. Otherwise, remote UE doesn’t stop T390.
3 Conclusion
Based on the discussion in section 2, we have following proposal:

Proposal 1: 
Remote UE indicate its cause value to relay UE via PC5-RRC.

Proposal 2: 
Relay UE set EstablishmentCause as mo-Signalling if RRC establishment is triggered by remote UE whose ResumeCause is rna-Update.
Proposal 3: 
It’s up to relay UE to select which cause value to use from the multiple remote UEs, if messages from multiple remote UEs arrive at relay UE at the same time.

Proposal 4: 
Relay UE set EstablishmentCause or ResumeCause as mt-Access if RRC establishment or resume is triggered by remote UE’s reestablishment or path switch.
Proposal 5: 
Relay UE indicates connection reject to remote UE via Notification message.

Proposal 6: 
Relay UE indicate the wait time to remote UE, if wait time is configured in RRCReject or RRCRelease.

Proposal 7: 
Remote UE doesn’t select rejected relay UE, of which wait time is running.
Proposal 8: 
Relay UE indicates reestablishment failure to remote UE via Notification message.

Proposal 9: 
Relay UE indicates HOF to remote UE via Notification message upon legacy and CHO handover execution.
Proposal 10: 
Remote UE stops T390 after relay (re-)selection only if its serving cell is changed. Otherwise, remote UE doesn’t stop T390.

Proposal 11: 
Remote UE stops T390 after selecting cell from relay only if its serving cell is changed. Otherwise, remote UE doesn’t stop T390.
4 Reference

[1] R2-2110363 Discussion on establishment cause of relay UE
[2] R2-21XXXX [Post115-e][610][Relay] Control plane procedures (InterDigital)

4/4


