3GPP RAN WG2 Meeting #116 electronic 
R2-2109934
Online, November, 2021
Agenda Item:
8.7.2.1 
Source:
InterDigital Inc.
Title:
         Connection Establishment Procedure for L2 UE to NW Relays 
Document for:
Discussion, Decision

1 Introduction
Several open issues remain to be resolved for the connection establishment procedure for L2 UE to NW Relays.  One such issue is the transmission of SRB0 on the Uu interface, and whether a default configuration can be used for the Uu RLC channel carrying SRB0.  Another issue is on the establishment cause used by the relay UE, where RAN2 had previously sent an LS to CT1 on this issue.  In this contribution, we discuss both of these issues.  
2 Discussion
2.1 Transmission of the First RRC Message from the Remote UE

At RAN2#115, it was agreed to send the remote UE’s SRB0 message in a Uu RLC channel that could be (re)configured by the network.  However, it could not be agreed whether this RLC channel can use a default configuration.

While it is possible to always configure the Uu RLC in dedicated signalling to the relay UE if the relay UE is in RRC_CONNECTED at the time of the SRB0 transmission, how to handle the case when the relay UE needs to transition to RRC_CONNECTED may need further discussion.  If only dedicated signalling can be used, the relay UE needs to wait for reception of the Uu RLC configuration before the SRB0 message is transmitted.  For connection establishment, this would come in the first reconfiguration message following transmission of the complete message by the relay UE.  On the other hand, with a default configuration for the Uu RLC channel, the relay UE can begin forwarding the remote UE’s SRB0 message before receiving the reconfiguration. 
Proposal 1:
Default configuration is supported for the Uu RLC channel carrying the remote UE’s SRB0 message.

The next question is whether the Uu RLC channel used to carry SRB0 is a new RLC channel or an existing one.  It would seem unnecessary to create/define a new Uu RLC channel for the sole purpose of carrying the first RRC message from the remote UE.  A more straightforward alternative would be to use SRB1 of the relay UE to carry the first message.   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 2:
The first RRC message from the remote UE is carried by SRB1 of the relay UE.

Proposal 3:
The relay UE in RRC_IDLE buffers the remote UE’s first RRC message until reception of the RRCSetup message.
Proposal 4:
The relay UE in RRC_INACTIVE buffers the remote UE’s first RRC message until reception of the RRCResume message.

Proposal 5:
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.

2.2 Establishment Cause Used by the Relay UE

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.  Based on response from CT1, CT1 has left this decision upto RAN2.

	Option 1: define a new establishment/resume cause value that is used for all cases when a relay UE establish/resume an RRC connection due to a connection of remote UE;

Option 2: reuse existing establishment/resume cause values.

Question 1: Which option does CT1 prefer?


Answer 1: CT1 cannot reach the consensus on which option is preferred. It is up to RAN2 to progress Option 1 or Option 2. 
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, and would be preferrable.  
Proposal 6:
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 7:
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.  FFS details of signalling.
3 Conclusion
In this contribution, the following conclusions were made on Connection Establishment for NR SL relays:

Proposal 1:
Default configuration is supported for the Uu RLC channel carrying the remote UE’s SRB0 message.

Proposal 2:
The first RRC message from the remote UE is carried by SRB1 of the relay UE.

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

Proposal 4:
The relay UE in RRC_INACTIVE buffers the remote UE’s first RRC message until reception of the RRCResume message.

Proposal 5:
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 6:
A new Establishment/Resume cause value is introduced for a relay UE access triggered by a remote UE access.

Proposal 7:
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.  FFS details of signalling.
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