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1. Introduction
According to the SID[1], NR sidelink relay should be evaluated during SI, which includes both L2/L3 UE-to-Network relay and L2/L3 UE-to-UE relay. This contribution aims to analyze the procedur of initial RRC connection establishment for L2 UE-to-Network relay and Failing handling for L2/L3 UE-to-Network relay.
2. Discussion
2.1 Initial RRC connection establishment for L2 UE-to-Network relay
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Fig.1: CP Protocol Stack for L2 UE-to-Network relay
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Fig. 2 Initial RRC connection establishment for L2 UE-to-Network relay
As discussed in the contribution [2], the data from the remote UE's UP and CP are relayed above RLC via the UE-to-Network relay UE from the remote UE to network and vice versa. Uu PDCP, RRC and SDAP are terminated between the remote UE and the gNB while RLC, MAC and PHY are terminated in each hop (see Fig.1). There are three functions of the SLAP layer including identifing the remote UE, UE bearer and bearer mapping. The corresponding configuration for SLAP should be configured by the procedure of initial RRC relayed connection establishment and the updated procedure. The following list the steps of the establishment of the relayed RRC connection.

Before the remote UE establishes the end-to-end relayed connection between the remote UE and gNB, PC5 RRC connection between the remote UE and relay UE and Uu RRC connection between the relay UE and gNB have been already available. 

Step 1: the remote UE transmits the setup request to relay UE

· The legacy RRCSetupReqeust can be resued. For exmaple, ‘Initial UE identity’ and ‘establishment Cause’ can be inluded in the RRCSetupReqeust message as legacy.

· RRCSetupRequest message can be encapsulated in one PC5 RRC message e.g. RRCReconfiguationSidelink.

Step 2: The received relay transfers the RRCSetupRequest message to gNB after receiving the RRCSetupReqeust message from one remote UE.

· RRCSetupRequest message can be encapsulated in one Uu RRC message e.g. one new RRC message or SidelinkUEInformation

Step 3: gNB transmits the RRCSetup for the remote UE to relay after receiving the request

· Meanwhile，gNB needs to transmit the configuration of bearer mapping to relay UE. Therefore, the RRCSetup for the remote UE can be a container included in the RRCreconfiguration message, which inlcudes the configuration of bearer mapping to relay UE.

Step 4: The relay UE transfer the container including RRCSetup message to the corresponding remote UE

· RRCSetup message can be encapsulated in one PC5 RRC message, e.g. RRCReconfiguationCompleteSidelink.
Step 5: The remote UE transmits the RRCSetupComplete to gNB via relay based on the established L2 protocol stack.
Proposal 1: The legacy RRCSetupReqeust message and RRCSetup message can be reused in the connectoin setup between the remote UE and gNB.
Proposal 2: The legacy RRCSetupReqeust message and RRCSetup message can be capsulated in another RRC message in the Uu interface and PC5 interface.
Proposal 3: The signalling flow in Fig.2 and corresponding procedure of initial RRC relayed connection establishment can be captured in the TR as baseline.

2.1 Failing handling for L2/L3 UE-to-Network relay
According to the lastest RRC specification, UE will declare sidelink RLF and transmit sidelink RLF to gNB based on the following indication:
· upon indication from sidelink RLC entity that the maximum number of retransmissions for a specific destination has been reached; or

· upon T400 expiry; 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:

Furthermore, UE indicates sidelink RRC reconfiguration failure to gNB when UE receives RRCReconfigurationFailureSidelink.
Regardless of L2/L3 UE-to-Network relay, the PC5 RRC connection between the remote UE and relay UE should be established. Therefore, the sidelink RLF and configuration failure can be reported by relay UE to gNB as legacy in the case of L2/L3 UE-to-Network relay when sidelink RLF happens or configuration failure message is received.
Proposal 4: Therefore, the sidelink RLF and configuration failure can be reported by relay UE to gNB as legacy in the case of L2/L3 UE-to-Network relay when sidelink RLF happens or configuration failure message is received by relay UE.
The next question is whether relay UE need to notify the accessing remote UE when the RLF in Uu interface between relay UE and gNB happens. UE needs to performs RLF recovery e.g. fast MCG link recovery or re-establishment after the RLF in Uu interface between relay UE and gNB happens according to the legacy specification. Once re-establishment fails, the remote UE should be notificed by relay UE. Otherwise, the service continuity cannot be ensued because the remote UE cannot get the failure information in time. The remote UE can performs relay reselectoin if the remote UE can get the failure information of Uu interface in time.
Proposal 5: The relay UE needs to transmit the notificatoin of the re-establishment failure to the remote UE upon re-establishment failure on Uu interface.
Conclusion

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

Proposal 1: The legacy RRCSetupReqeust message and RRCSetup message can be reused in the connectoin setup between the remote UE and gNB.
Proposal 2: The legacy RRCSetupReqeust message and RRCSetup message can be capsulated in another RRC message in the Uu interface and PC5 interface.

Proposal 3: The signalling flow in Fig.2 and corresponding procedure of initial RRC relayed connection establishment can be captured in the TR as baseline for further discussion.
Proposal 4: Therefore, the sidelink RLF and configuration failure can be reported by relay UE to gNB as legacy in the case of L2/L3 UE-to-Network relay when sidelink RLF happens or configuration failure message is received by relay UE.
Proposal 5: The relay UE needs to transmit the notificatoin of the re-establishment failure to the remote UE upon re-establishment failure on Uu interface.
References 
[1] RP-193253 New SID: Study on NR sidelink relay
[2] R2-2007460 Protocol stack design for L2 relay
3

UE
Relay UE
gNB
PC5-RLC
PC5-MAC
PC-5
PC5-PHY
Uu-PDCP
Uu-RRC
NAS
AMF
PC5-RLC
PC5-MAC
PC5-PHY
Uu-PDCP
Uu-RRC
NAS
Uu
Uu-RLC
Uu-MAC
Uu-PHY
SLAP
SLAP
Uu-MAC
Uu-RLC
Uu-PHY



