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The SL Relay WID was approved at RAN#91e. This paper discusses the connection establishment for L2 UE-to-Network Relay operation.
 
The general procedures for the connection establishment was initially discussed at study phase, and the outcome was captured at TR38.836 for L2 UE-to-Network relay. The general procedures for the connection establishment needs to be captured into Stage 2 TS 38.300. Some remaining issues and some details needs to be further discussed.  

Stage 2 level procedure for Connection Establishment  
In L2 UE-to-Network Relay, a Relay UE only forwards the traffic, and before data traffic forwarding, a Remote UE needs to establish an end-to-end connection with the base station via SL Relay to create the corresponding end-to-end Uu SDAP/PDCP layer for QoS flow/bearer handling and RRC layer for control plane.

During the study phase for SL relay, the high level connection establishment procedure of L2 UE-to-Network Relay was studied and captured in TR38.836. We think that the general procedure on connection establishment should be captured at Stage 2 specification TS38.300 with necessary rewording based on the agreements we made at last RAN2 meeting (e.g. For the delivery of remote UE’s SRB0 RRC message, specified configuration is used for the configuration of PC5 RLC channel.). It is proposed to capture the following flow chart and step descriptions into TS38.300: 

Step 1. The Remote and Relay UE perform discovery procedure, and establish PC5-RRC connection using the legacy Rel-16 procedure.
Step 2. The Remote UE sends the first RRC message (i.e., RRCSetupRequest) for its connection establishment with gNB via the Relay UE, using a specified L2 configuration on PC5.  The gNB responds with an RRCSetup message to Remote UE. The RRCSetup delivery to the Remote UE uses the specified configuration on PC5. If the relay UE had not started in RRC_CONNECTED, it would need to do its own connection establishment as part of this step. 
Step 3. The gNB and Relay UE perform relaying channel setup procedure over Uu. According to the configuration from gNB, the Relay/Remote UE establishes an RLC channel for relaying of SRB1 towards the Remote UE over PC5. This step prepares the relaying channel for SRB1.
Step 4. Remote UE SRB1 message (e.g. an RRCSetupComplete message) is sent to the gNB via the Relay UE using SRB1 relaying channel over PC5. Then the Remote UE is RRC connected over Uu. 
Step 5. The Remote UE and gNB establish security following legacy procedure and the security messages are forwarded through the Relay UE.
Step 6. The gNB sets up additional RLC channels between the gNB and Relay UE for traffic relaying. According to the configuration from gNB, the Relay/Remote UE sets up additional RLC channels between the Remote UE and Relay UE for traffic relaying. The gNB sends an RRCReconfiguration to the Remote UE via the Relay UE, to set up the relaying SRB2/DRBs. The Remote UE sends an RRCReconfigurationComplete to the gNB via the Relay UE as a response.




Figure X.X: Procedure for remote UE connection establishment

     
Proposal-1: It is proposed to capture the flow chart and step descriptions into TS38.300
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RRCSetupRequest message from Remote UE to Relay UE
The support of the adaptation layer over PC5 is not decided yet. However the presence of the adaptation layer over PC5 actually impacts the mechanism for the transmission of initial RRC message from Remote UE to Relay UE. The following discussion assumes there is an adaptation layer over PC5 for UE-to-Network Relay operation. 
There are two options for the Remote UE to transmit Uu RRCSetupRequest message to Relay UE:
· As the first option, the RRCSetupRequest message can go through PC5 adaptation layer.  In this case, the adaptation layer header is added into the data packet encapsulating the initial RRC message by Remote UE.   
· As the second option, the RRCSetupRequest message does not go through PC5 adaptation layer. Then this message can be put into a PC5 RRC message container. 
The initial RRC message can actually be transparent to adaptation layer, which may simplify the transmission. However, this also lead to different handling of the initial RRC message and the succeeding RRC message, since the latter may be carried by adaptation layer.  
Proposal-2: The initial message (i.e. RRCSetupRequest) from Remote UE to gNB does not go through PC5 adaptation layer if PC5 adaptation layer is supported    
Over PC5 interface, the Remote UE initiates the RRCSetupRequest transmission by sending the RRCSetupRequest message to Relay UE for relaying. The Remote UE should explicitly indicates its Remote UE ID to Relay UE in order for Relay UE to know where the RRCSetupRequest message comes from. 
Proposal-3: The Remote UE explicitly indicates its Remote UE ID to Relay UE when sending the initial RRC message (i.e. RRCSetupRequest) from Remote UE to gNB via Relay UE
 
Over PC5 interface, a Remote UE can use a PC5-RRC message (e.g. RRCReconfigurationSidelink or a new message) as a container to deliver the RRCSetupRequest message to Relay UE. After Relay UE receives the PC5-RRC message, Relay UE replies the Remote UE with a confirmation message (e.g. RRCReconfigurationCompleteSidelink or a new message) and then forwards the contained RRCSetupRequest message to the base station. 
As discussed at last RAN2 meeting, the PC5 configuration dedicated for handling Uu SRB0 (including RRCSetupRequest) is agreed to be fixed. Then we may allocate a new SRB (e.g. SL SRB5) based on the fixed configuration to handle Uu SRB0 (including RRCSetupRequest). Meanwhile it should be noted that currently, SL-SRB3 is used to carry all PC5-RRC message over sidelink for NR. Then we suggest that SL-SRB3 is used to carry all PC5-RRC message other than Uu SRB0 (including RRCSetupRequest) over PC5 for NR sidelink relay operation. 
Proposal-4: A Remote UE can use a PC5-RRC message (e.g. RRCReconfigurationSidelink or a new message) as a container to deliver the RRCSetupRequest message to Relay UE.
Proposal-4a: A new SRB (e.g. SL SRB5) based on the fixed PC5 configuration is used to carry the PC5-RRC message that contains Uu SRB0 (including RRCSetupRequest) from Remote UE.
Based on the discussion above, Remote UE would use a PC5-RRC message (e.g. RRCReconfigurationSidelink, or a new message) that includes the Remote UE ID as a field, and the RRCSetupRequest message in a container for forwarding during initial RRC message transmission.
Proposal-4b: Remote UE ID is put outside of the contained Uu RRCSetupRequest message within the PC5-RRC message that contains Uu RRCSetupRequest message from Remote UE.
RRCSetupRequest message forwarded from Relay UE to gNB
After receiving the RRCSetupRequest message, the Relay UE can base on the RLC channel, logical channel, bearer, Remote UE ID, or adaptation layer header to determine whether to forward the message to the base station. 
To forward the RRCSetupRequest message, the Relay UE need to identify the forwarded message to the gNB, which also helps the Relay UE afterwards to associate the potential response message from the gNB. Otherwise, if there is a response message for the RRCSetupRequest message, the Relay UE won’t know where to forward back. 
When the Uu RRCSetupRequest message from Remote UE is forwarded from Relay UE to gNB, there are two options as below:  
· As the first option, this initial RRC message from Remote UE can go through the adaptation layer on Uu. In this case, the adaptation layer header should indicate the Remote UE ID.
· As the second option, this initial RRC message from Remote UE is forwarded in an RRC message (i.e. in a RRC container) from the Relay UE to the gNB. In this case, the Remote UE ID should be included explicitly.  
We think both of the options described above can work. However in order to align with our proposals for the treatment on the initial RRC message from Remote UE over PC5, we suggest the second option, i.e. this initial RRC message (i.e. RRCSetupRequest) from Remote UE is forwarded in an RRC message (i.e. in a RRC container) from the Relay UE to the gNB.
Proposal-5: The RRCSetupRequest from Remote UE is forwarded in an RRC message (i.e. in a RRC container) from the Relay UE to the gNB.
Proposal-5a: The Relay UE explicitly indicates its Remote UE ID to gNB when forwarding the RRCSetupRequest from Relay UE to gNB.

RRCSetup message from gNB to Relay UE
After receiving the forwarded RRCSetupRequest message, the base station would determine how to provide response to the RRCSetupRequest message. 
For UE-specific RRC connection management, the response to RRCSetupRequest from gNB (i.e. RRCSetup) should include the Remote UE ID, so that Relay UE knows which Remote UE the response message should be forwarded to.
The gNB can deliver the RRCSetup to the Relay UE via RRC message on DL-DCCH. In order to align our proposals in section 3.2, we suggest that RRCSetup can be put into a RRC message container such as RRCReconfiguration message. The Uu DL logical channel for reception of RRCSetup can be configured by the network, through dedicated signaling. 
Proposal-6: RRCSetup message (going to Remote UE) from gNB to Relay UE is put into a RRC message container (e.g. RRCReconfiguration message).
Proposal-6b: Remote UE ID is put outside of the RRC message container (e.g. RRCReconfiguration message from gNB to Relay UE) that contains RRCSetup message going to Remote UE.

RRCSetup forwarded from Relay UE to Remote UE
Relay UE forwards the RRCSetup response from the gNB to the Remote UE. During the RRCSetup transmission, there may already have specified RLC channel established for transmission of RRCSetupRequest. Then, the RLC/MAC/PHY configuration over PC5 for the Relay UE to transmit the RRCSetup to Remote UE can be same as the configuration for the Remote UE to send RRCSetupRequest in step 2. We assume that we will need to specify configurations for SRB0 in both directions, and we can decide in stage 3 if the UL and DL directions need to have any differences.
As same as the mechanism discussed for step 2, the RRCSetup forwarded by the Relay UE to the Remote UE can be carried by a PC5-RRC message, e.g., use PC5-RRC message as a container.

2.1 
2.2 
Conclusion
The following proposals are made:
Proposal-1: It is proposed to capture the flow chart and step descriptions into TS38.300
Proposal-2: The initial message (i.e. RRCSetupRequest) from Remote UE to gNB does not go through PC5 adaptation layer if PC5 adaptation layer is supported
Proposal-3: The Remote UE explicitly indicates its Remote UE ID to Relay UE when sending the initial RRC message (i.e. RRCSetupRequest) from Remote UE to gNB via Relay UE
Proposal-4: A Remote UE can use a PC5-RRC message (e.g. RRCReconfigurationSidelink or a new message) as a container to deliver the RRCSetupRequest message to Relay UE.
Proposal-4a: A new SRB (e.g. SL SRB5) based on the fixed PC5 configuration is used to carry the PC5-RRC message that contains Uu SRB0 (including RRCSetupRequest) from Remote UE.
Proposal-4b: Remote UE ID is put outside of the contained Uu RRCSetupRequest message within the PC5-RRC message that contains Uu RRCSetupRequest message from Remote UE.
Proposal-5: The RRCSetupRequest from Remote UE is forwarded in an RRC message (i.e. in a RRC container) from the Relay UE to the gNB.
Proposal-5a: The Relay UE explicitly indicates its Remote UE ID to gNB when forwarding the RRCSetupRequest from Relay UE to gNB.
Proposal-6: RRCSetup message (going to Remote UE) from gNB to Relay UE is put into a RRC message container (e.g. RRCReconfiguration message).
Proposal-6b: Remote UE ID is put outside of the RRC message container (e.g. RRCReconfiguration message from gNB to Relay UE) that contains RRCSetup message going to Remote UE.
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