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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 handle Relay UE’s connection request rejection

Relay UE should enter CONNECTED upon reception of remote UE’s specific SLRB. In last meeting, LS about UAC and establishment cause is sent to CT1. Assuming the UAC check is passed, 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 trigger connection establish/resume request again. Therefore, remote UE should be released since remote UE is not able to establish indirect connection with gNB via this relay.

Proposal 1: Relay UE releases remote UE if its connection establish/resume request triggered by remote UE is rejected by gNB.

Remote UE would 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 enter CONNECTED 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. Relay UE should indicate the wait time to remote UE, if configured in RRCReject or RRCRelease.

Proposal 2: Relay UE indicate the wait time to remote UE, if wait time is configured in RRCReject or RRCRelease.

Proposal 3: Remote UE doesn’t select this relay UE during wait time.
2.2 Remote UE’s intra-frequency measurement on Uu

Remote UE is likely to be out of cellular coverage. However, remote UE may still be configured by gNB to perform measurement on cellular frequency to find available cell. The configuration may come from dedicated signaling or SIB via relay UE. There are many procedures to reduce UE measurement, e.g. s-measure and Squal/Srxlev, to save UE power consumption. However, remote UE is not directly connected to serving cell and the RSRP/RSRQ of serving cell is not available, which makes the current measurement reduction procedure useless. So new procedure should be introduced to reduce the measurement. Regarding the intra-frequency measurement, relay UE is supposed to locate at the cell edge. So if remote UE is close to relay UE, it’s more likely to be able to find the serving cell. Otherwise, remote UE may not be able to find the serving cell. Therefore, the distance or the sidelink signaling strength could be used to control intra-frequency measurement. If the sidelink RSRP between relay and remote UE is below certain value, remote UE could choose not to perform intra-frequency measurement as serving cell.
Proposal 4: If the sidelink RSRP between relay and remote UE is below certain value, remote UE could choose not to perform intra-frequency measurement on Uu.
2.3 How to release remote UE upon relay UE’s RLF
It’s agreed in last meeting that when Uu RLF is detected by relay UE, relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) and this message may trigger relay reselection. The purpose is to avoid group mobility, which is not supported in this release. However, it’s possible relay UE re-establishes RRC connection with the same cell. In this case, the connection of remote UE could also be recovered, since the UE context is available at the same gNB. 
Proposal 5: if relay UE selects the same cell to re-establish RRC connection after RLF, relay UE may not release remote UE.
If relay UE doesn’t send PC5-S message to remote UE upon Uu RLF, relay UE would perform RRC re-establishment. If RRC re-establishment fails, remote UE shall be indicated to trigger relay re-selection. The indication could reuse the release message or use a new indication.
Proposal 6: If remote UE is not release after relay UE’s RLF, Relay UE indicates remote UE upon RRC re-establishment failure. FFS reuse release message or use new indication.
Furthermore, even if the target cell is different from serving cell, it’s still possible for gNB to recover remote UE’s connection. If target gNB could retrieve context of relay and remote UE, RRC connection for both relay and remote UEs could be re-established successfully. There is no spec impact to support this recovery. The only problem is whether gNB associates the UE context between relay UE and remote UE, which is up to gNB’s implementation. Therefore, gNB could configure relay UE whether to send PC5-S message to release remote UE upon RLF based on gNB’s implementation.

Proposal 7: Whether relay UE releases remote UE upon its RLF can be configured by gNB.

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 8: Relay UE releases remote UE upon legacy and CHO handover.

In R16, DAPS is introduced to achieve 0 ms interruption. During DAPS, UE would maintain connection between both source and target cell. If access to target cell is successful, connection with source cell would be release upon reception of release indication. If access to target cell is failed, UE would fall back to source cell. So, if relay UE performs DAPS handover, remote UE doesn’t need to be released until source connection is released, since remote UE could still be served by source cell. Furthermore, Relay UE may fall back to source cell if access to target cell is failed, so there is no group mobility occurred.
Proposal 9: Relay UE releases remote UE upon reception of source cell release indication in DAPS handover.
3 Conclusion
Based on the discussion in section 2, we have following proposal:

Proposal 1: Relay UE releases remote UE if its connection establish/resume request triggered by remote UE is rejected by gNB.

Proposal 2: Relay UE indicates the wait time to remote UE, if wait time is configured in RRCReject or RRCRelease.

Proposal 3: Remote UE doesn’t select this relay UE during wait time.
Proposal 4: If the sidelink RSRP between relay and remote UE is below certain value, remote UE could choose not to perform intra-frequency measurement on Uu.
Proposal 5: If relay UE selects the same cell to re-establish RRC connection after RLF, relay UE may not release remote UE.
Proposal 6: If remote UE is not release after relay UE’s RLF, Relay UE indicates remote UE upon RRC re-establishment failure. FFS reuse release message or use new indication.
Proposal 7: Whether relay UE releases remote UE upon its RLF can be configured by gNB.

Proposal 8: Relay UE releases remote UE upon legacy and CHO handover.

Proposal 9: Relay UE releases remote UE upon reception of source cell release indication in DAPS handover.
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