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1 Introduction
In RAN#91e, a WI for NR Sidelink Relay was approved.  One of the objectives of the WI is on control plane procedures[1]:
6. Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]

In this contribution, we discuss connection establishment procedure for L2 U2N Relays.
2 Discussion
A major part of defining the connection establishment procedure for L2 relay is deciding how the configuration for the PC5 and Uu RLC channels that are used to carry the establishment signalling is determined. In RAN2#103bis-e, several agreements were made regarding the configuration of the PC5-RLC channels and the Uu RLC channels for each of the DRBs and SRBs at the remote UE.  In summary, the PC5-RLC channel configuration used to carry the remote UE’s Uu SRB/DRB will be determined as:

· a specified configuration for remote UEs SRB0 messages (e.g. RRCSetupRequest)

· a default configuration for SRB1 carrying RRCResume and RRCReestablishment

· a NW provided (dedicated) configuration for other SRB1, SRB2, and DRBs 

The Uu RLC channel, on the other hand, will be network configured for all the cases where the PC5 RLC channel is network configured.  The remaining issue is how to configure the Uu RLC channel for the remote UE’s SRB0 messages and SRB1 messages used for the Resume/Re-establishment procedures. 
As discussed in the SI phase, the scenario where the relay UE is in RRC_IDLE/RRC_INACTIVE when it receives the first Uu RRC message from the remote UE needs to be supported.  In this case, using a Uu RLC channel configured by dedicated NW signalling is not feasible to relay the remote UEs SRB0 message or SRB1 carrying RRCResume/RRCReestablishment.  Instead, a specified or default configuration would be required.  Furthermore, it would seem unnecessary to create/define a new Uu RLC channel (either default or specified) for the sole purpose of carrying the first RRC message from the remote UE.  

A more straightforward alternative would be to use SRB0 or SRB1 of the relay UE to carry the first message.  Although using SRB0 would result in the minimal amount of latency for the case of a relay UE in IDLE/INACTIVE (i.e., the relay UE can forward the remote UE’s request along with its own request), msg3 is size limited which does not leave much room to include the remote UE message.  In addition, using a completely new msg3 specific for this case is undesirable from specification effort perspective.  On the other hand, using the relay’s SRB1 involves minimal specification effort, and can be used for all states of the relay UE.  
Observation 1:
Using SRB1 of the relay to carry the remote UE’s first RRC message reduces specification effort and need to reserve a Uu RLC channel 
In the case where the relay UE is in RRC_IDLE, for instance, the remote UE’s first RRC message could be sent as early as the complete message (i.e., MSG5) transmission by the relay UESimilarly, for a relay UE in RRC_INACTIVE, the relay UE would buffer the first RRC message until it receives a resume message. The relay can then send the remote UE’s first RRC message encapsulated in its own RRCResumeComplete message.  Similarly, for other RRC states of the relay UE, the first RRC message of the remote UE can be encapsulated in an existing Uu RRC message.

Proposal 1:
The first RRC message from the remote UE is carried by SRB1 of the relay UE.

Proposal 2:
The relay UE in RRC_IDLE buffers the remote UE’s first RRC message until reception of the RRCSetup message.
Proposal 3:
The relay UE in RRC_INACTIVE buffers the remote UE’s first RRC message until reception of the RRCResume message.

Proposal 4:
The relay UE encapsulates the first RRC message from the remote UE in its own RRC message (e.g., RRCConnectionComplete/ RRCResumeComplete/ RRCReconfigurationComplete, etc.) on Uu.

Another remaining issue with the establishment procedure is how to set the establishment cause at the relay UE.  In an email discussion at RAN2#103bis-e [2], majority of companies supported having a new establishment cause value for the relay UE, rather than setting the establishment cause of the relay UE to that of the remote UE.  The main advantage of a new cause value is that it allows the network to distinguish between a connection that is for relayed traffic from a remote UE or one that is triggered by the relay UE’s own traffic.  An LS was sent to SA2/CT1 to ask their view on whether new or existing establishment/resume cause is used.  From RAN2 perspective, a new establishment cause allows the gNB to control access by a relay UE which is triggered entirely for the purposes of relaying.  If SA2/CT1 leave this to RAN2 to decide, a new establishment cause would be preferrable. 
Proposal 5:
A new Establishment/Resume cause value is introduced for a relay UE access triggered by a remote UE access.
One limitation with the use of a new establishment cause, however, is that the network may be unable to distinguish accesses at the remote UE that should be considered as higher priority, such as when the remote UE attempts an emergency access, or a re-establishment following a HO or RLF.  For these specific cases, it may be desirable for the remote UE to inform the relay UE so that the relay UE maps this access to a new or existing establishment/resume cause with higher priority.  Such indication can be made over PC5 by the remote UE.

Proposal 6:
The remote UE can inform the relay UE via PC5 of when the relay UE should use a higher priority (e.g., emergency) cause value for its establishment/resume.

3 Conclusion
In this contribution, the following observations were made on Connection Establishment for NR SL relays:

Observation 1:
Using SRB1 of the relay to carry the remote UE’s first RRC message reduces specification effort and need to reserve a Uu RLC channel 

Based on these observations, the following conclusions were drawn:
Proposal 1:
The first RRC message from the remote UE is carried by SRB1 of the relay UE.

Proposal 2:
The relay UE in RRC_IDLE buffers the remote UE’s first RRC message until reception of the RRCSetup message.

Proposal 3:
The relay UE in RRC_INACTIVE buffers the remote UE’s first RRC message until reception of the RRCResume message.

Proposal 4:
The relay UE encapsulates the first RRC message from the remote UE in its own RRC message (e.g., RRCConnectionComplete/ RRCResumeComplete/ RRCReconfigurationComplete, etc.) on Uu.

Proposal 5:
A new Establishment/Resume cause value is introduced for a relay UE access triggered by a remote UE access.

Proposal 6:
The remote UE can inform the relay UE via PC5 of when the relay UE should use a higher priority (e.g., emergency) cause value for its establishment/resume.
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