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1 Introduction

In this contribution, we discuss several left open issues on L2 relay and give our proposals.
2 Discussion
2.1 RRC state combination of relay and remote UE

In last meeting, it’s agreed that relay and remote UE could be in different RRC states. But not all RRC state combinations are allowed. In all the combinations, it’s FFS whether the RRC state combination of remote UE in inactive and relay UE in idle is allowed. The opponent thinks idle relay UE would need to establish the RRC connection before relay remote UE’s resume request, which would result in longer delay. However, we already agreed the RRC state combination of remote UE in inactive and relay UE in inactive. Relay UE also need to resume the RRC connection before relay remote UE’s resume request. Similar problem already exists. We don’t see much difference from the respect of remote UE resume delay in these two cases. We see much specification effort and complexity if we do not support this state combination,

1. Relay UE in idle would have to enter connected after an inactive remote UE selects this relay UE. But remote UE may not trigger resume during the whole time connecting to relay.

2. If remote UE has left this relay, it’s unnecessary for relay UE to stay in inactive or connected. But relay UE and gNB is not aware whether remote UE in inactive still selects this relay or have already left by relay reselection or cell selection, until paging arrival.
Proposal 1: For L2 U2N Relay, the RRC states combination of remote UE in RRC_INACTIVE and relay UE in RRC_IDLE is supported
The consequence of remote UE and relay UE in non-connected is that when remote UE initiates the RRC establishment or resume, relay UE would also initiate RRC establishment or resume. There are two parallel ongoing RRC establishment or resume procedure. Considering the size limit of msg3, it’s impossible to include both requests in one MAC PDU. It’s also not possible for relay UE to send request of remote UE before relay UE enters connected. Because this may result in remote UE in connected and relay UE in non-connected, which is not supported. Therefore, Relay UE could only send its own request before entering connected and relay the request of remote UE after entering connected. During RRC establishment or resume, UE is expected to include the cause value for gNB to decide whether accept or reject the request. Although the request is sent by relay UE, but the intention is to relay remote UE’s traffic. So it’s reasonable for relay UE to align cause value as remote UE. The misalignment would mislead gNB to falsely accept or reject the request.
Proposal 2: relay UE shall align cause value as remote UE during RRC establishment or resume.
2.2 intra-frequency and inter-frequency relay

R16 sidelink capable gNB could provide intra-frequency or inter-frequency sidelink resource for communication. We assume the same mechanism can be used to provide sidelink resource for relay discovery. Therefore, both intra-frequency and inter-frequency relay should be supported.

Proposal 3: Both intra-frequency and inter-frequency sidelink relay should be supported.
2.3 Conditional relay selection

Sidelink based UE to network relay is introduced to provide coverage extension for remote UE. But the relay link includes two hops, which introduces additional delay and signalling overhead compared with Uu link. Also during traffic switch from Uu to relay link, NW may need some time to do the potential data forwarding and connection establishment, which would result in service interruption.
From the service interruption perspective, UE should keep direct connection as long as possible, unless there is a risk to lose the direct connection.
Observation 1: UE should stay in direct connection as much as possible unless there is a risk of losing direct connection.
As discussed in email discussion of service continuity, companies agreed the L2 relay selection controlled by gNB when remote UE is connected to gNB. It is similar like legacy handover, including measurement report and relay selection command. Remote UE would trigger relay selection upon reception of command. However, as studied in NR mobility enhancement, if the channel condition of remote UE degrades rapidly, the command may be lost. Then, remote UE can’t trigger relay selection and would suffer from RLF. Note there is no re-establishment procedure via relay UE. Remote UE could only establish a new connection via relay UE. So the service continuity can’t be fulfilled. Also, there would be large service interruption during RLF.
Observation 2: In L2 relay, the command sent by gNB may be lost, which results in service continuity issue and service interruption.
To resolve the robustness issues in above observation, conditional handover is introduced in R16 on Uu. gNB could configure target cell configuration and associated handover condition. When the condition is met, UE triggers handover to corresponding target cell. Similar procedure could be introduced in relay selection to ensure service continuity and avoid service interruption.
Proposal 4: Conditional relay selection is supported.
3 Conclusion
Based on the discussion in section 2, we have following proposal:
Proposal 1: For L2 U2N Relay, the RRC states combination of remote UE in RRC_INACTIVE and relay UE in RRC_IDLE is supported
Proposal 2: relay UE shall align cause value as remote UE during RRC establishment or resume.

Proposal 3: Both intra-frequency and inter-frequency sidelink relay should be supported.
Observation 1: UE should stay in direct connection as much as possible unless there is a risk of losing direct connection.
Observation 2: In L2 relay, the command sent by gNB may be lost, which results in service continuity issue and service interruption.

Proposal 4: Conditional relay selection is supported.
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