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Introduction
During RAN3#114bis meeting, it was agreed the stage-2 TP can include the new flow charts for RRC establishment/reestablishment/resume for sidelink relay and [1] was agreed to be endorsed as BL CR to TS38.401 for SL relay. However, some steps in the BL CR are marked with FFS. In this contribution, we will discuss some FFS issues in these RRC procedures.
Discussion

In the following, we will discuss the blow FFS issues for remote UE initial access procedure in [1]. Specifically, it relates to when to configure PC5/Uu RLC channel and bearer mapping for relay UE and remote UE for transmission/forwarding remote UE’s SRBs/DRBs.

	15. The gNB-CU and the U2N Relay UE perform relaying channel setup procedure. According to the configuration from gNB-CU, the U2N Relay establishes a PC5 RLC channel for relaying of SRB1 over PC5 and establish Uu RLC channel for relaying of SRB1 towards gNB-DU. This step may be performed earlier, e.g., via steps 5~8.

Editor’s Notes: FFS on whether performing step 15 earilier. 

Editor’s Notes: FFS on whether step 15 can be used to configure PC5 RLC channel for the U2N Remote UE. 
The gNB-CU establishes additional Uu RLC channels between the gNB-DU and the U2N Relay UE, and additional PC5 Uu RLC channels for the U2N Relay/Remote UE for the relay traffic of DRBs and SRBs belonging to the U2N Remote UE. Also, such step may configure the mapping between DRB/SRB and PC5/Uu RLC channel at the U2N Relay UE. This step may be performed earlier, e.g., right after step 11.

Editor’s Notes: FFS on whether performing step 30 earilier. 

Editor’s Notes: FFS on adding more details in some steps, e.g., step 7,12,20,25, etc.


2.1 Uu/PC5 RLC channel configuration and bearer mapping for transmission of Remote UE’s SRBs and DRBs
For transmission of Remote UE’s SRB0
To forward Remote UE’s SRB0, Relay UE shall obtain the local ID of Remote UE, Uu RLC channel and bearer mapping configuration. 

As described in step3, after receiving RRCSetupRequest message from Remote UE, if Relay UE is in RRC_IDLE/RRC_INACTIVE status, it should trigger the RRC establishment/resume procedure to enter RRC_CONNECTED status. In addition, as described in RAN2 running CR of TS 38.300 [2], during RRC connection establishment procedure of the U2N Relay UE, gNB may configure Uu RLC channel for relaying U2N Remote UE’s SRB0 to the U2N Relay UE. That is, Uu RLC channel for relaying SRB0 may be configured during Relay UE’s connection establishment procedure. It is suggested to add these details in step 3.

On the other hand, if the Uu RLC channel for relaying SRB0 is not configured when receiving SidelinkUEInformation from Remote UE, gNB-CU shall configure the Uu RLC channel for Relay UE. In step 5, the gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message of the U2N Relay UE to gNB-DU. Such message may request the configuration of Uu RLC channel for the transmission of U2N Remote UE’s SRB0 if no such Uu RLC channel exists. In step 7-8, gNB-CU sends the RRCReconfiguration message to the U2N Relay UE to configure the local ID of the U2N Remote UE, the Uu RLC channel for relaying U2N Remote UE’s SRB0 if not configured and the bearer mapping of U2N Remote UE’s SRB0 to the Uu RLC channel. However, the Uu RLC channel configuration and bearer mapping configuration for relaying SRB0 are missing in step 7-8. So, it is suggested to add these configuration in step 7-8. 
Proposal 1: The Uu RLC channel for relaying SRB0 may be configured during Relay UE’s connection establishment procedure (in step 3) or in RRCReconfiguration message for Relay UE (in step 7-8). 

Proposal 2: The bearer mapping configuration for relaying SRB0 at Relay UE could be configured in RRCReconfiguration message for Relay UE (in step 7-8).
For transmission of Remote UE’s SRB1
In step 15, the gNB-CU and the U2N Relay UE perform relaying channel setup procedure, i.e. the U2N Relay UE prepares the PC5 RLC channel and Uu RLC channel for relaying U2N Remote UE’s SRB1 (RRCSetupComplete message). It’s FFS whether the step could be performed earlier, e.g., via steps 5~8.

In our view, there is no strong reason to wait until then to configure the relaying channel for SRB1 to relay UE. To save signaling and reduce delay, the PC5 RLC channel and Uu RLC channel for SRB1 could be configured at the same time as the configuration of Uu RLC channel for SRB0, i.e. via steps 5~8. Thus it is suggested to remove the “Editor’s Notes: FFS on whether performing step 15 earilier.”.

In addition, to forward remote UE’s SRB1, relay UE shall also obtain the bearer mapping configuration, i.e. the mapping of remote UE’s SRB1 to egress Uu RLC channel (in UL) and the mapping of remote UE’s SRB1 to egress PC5 RLC channel (in DL). The bearer mapping could be configured in step 7-8.
Proposal 3: The configuration of PC5 RLC channel and Uu RLC channel for SRB1 to relay UE could be configured at the same time as the configuration of Uu RLC channel for SRB0, i.e. via steps 5~8.

Proposal 4: The bearer mapping of remote UE’s SRB1 to Uu RLC channel and to PC5 RLC channel for relay UE could be configured in step 7-8.
It is not clear what is intention of the FFS issue (Editor’s Notes: FFS on whether step 15 can be used to configure PC5 RLC channel for the U2N Remote UE.) is. As described in the procedure, RRCSetup (step 13-14) message includes the configuration of PC5 RLC channel for SRB1 to Remote UE, then why step 15 is used to configure PC5 RLC channel for Remote UE. Moreover, since step 15 involves relay UE associated F1 signalling to perform configuration for relay UE, it is not reasonable to use relay UE associated F1 signalling to perform configuration for remote UE. Therefore, it is suggested to remove the FFS. 

In step 13, the gNB-CU generates RRCSetup messages towards Remote UE, and the RRCSetup message includes the configurations of PC5 RLC channel at least for the transmission of Remote UE’s SRB1. In order to transmit SRB1, Remote UE shall also obtain bearer mapping configuration so as to map the SRB1 to the PC5 RLC channel for transmission. So, the RRCSetup message shall also include the bearer mapping configuration.
Proposal 5: For the transmission of Remote UE’s SRB1, RRCSetup message (in step 13) towards Remote UE shall also include bearer mapping configuration.
For transmission of Remote UE’s SRB2
In step 30, the gNB-CU establishes additional Uu RLC channels between the gNB-DU and the U2N Relay UE, and additional PC5 RLC channels for the U2N Relay/Remote UE for the relay traffic of DRBs and SRBs belonging to the U2N Remote UE. Also, such step may configure the mapping between DRB/SRB and PC5/Uu RLC channel at the U2N Relay UE. It’s FFS on whether the step can be performed earlier.

Similar to the Uu/PC5 RLC channel to forward Remote UE’s SRB1, the additional Uu RLC channel/PC5 RLC channel and bearer mapping for relaying remote UE’s SRB2 for Relay UE could also be configured in steps 5-8.  

Proposal 6: The additional Uu RLC channel/PC5 RLC channel and bearer mapping for relaying remote UE’s SRB2 for Relay UE could also be configured in steps 5-8.
For transmission of Remote UE’s DRBs
After receiving the INITIAL CONTEXT SETUP REQUEST message (step 19) for Remote UE, gNB-CU may check whether the existing Uu RLC channels is suitable for transmission of Remote UE’s DRBs. If not, gNB-CU may configure Uu RLC channels and bearer mapping for relaying Remote UE’s DRBs to Relay UE. In addition, gNB-CU shall configure PC5 RLC channels and bearer mapping for relaying Remote UE’s DRBs for Relay UE.

Proposal 7: The additional Uu RLC channel/PC5 RLC channel and bearer mapping for relaying remote UE’s DRBs for Relay UE could be configured after step 19, i.e. gNB-CU receiving INITIAL CONTEXT SETUP REQUEST message for Remote UE.
Regarding the configuration to Remote UE, since there are no SRB2 messages to transmit before step 20 and it is not appropriate to perform configuration for transmission of Remote UE’s SRB2 in RRCSetup message (in step 13), the additional PC5 RLC channels (if needed) and bearer mapping for transmission of Remote UE’s SRB2 could be configured together with the configuration of PC5 RLC channels and bearer mapping for transmission of Remote UE’s DRBs in step 20/22/25/26 after gNB-CU receiving INITIAL CONTEXT SETUP REQUEST message (step 19) for Remote UE.
Proposal 8: Regarding the configuration to Remote UE, the additional PC5 RLC channels and bearer mapping for transmission of Remote UE’s SRB2 could be configured together with the configuration of PC5 RLC channels and bearer mapping for transmission of Remote UE’s DRBs in step 20/22/25/26 after gNB-CU receiving INITIAL CONTEXT SETUP REQUEST message (step 19) for Remote UE.
Based on the above discussion, more details about Uu/PC5 RLC channel configuration and bearer mapping configuration are adding in steps 19/20/22/25 and the two FFS issues below step 30 are removed.
2.2 Other detailed changes 
In step 11, besides local ID of U2N Remote UE, the bearer identity shall also be conveyed in SRAP header.
In step 12, upon receiving the RRCSetupRequest message from relay UE via Uu RLC channel, DU may detect that it is corresponding to SRB0 message based on the SRAP subheader. DU may identify that it is the first SRB0 RRC message from a remote UE and allocate a C-RNTI for the remote UE. Then DU allocates the gNB-DU UE F1AP ID for remote UE and sends the INITIAL UL RRC MESSAGE TRANSFER which include the local ID of remote UE to CU. It is better to add the description in step 12 that gNB-DU allocates C-RNTI and gNB-DU UE F1AP ID for remote UE.
Based on the above discussion, we provide a TP to TS 38.401.
Conclusion
In this contribution, we discussed some FFS issues for remote UE initial access procedure in [1]. And we have the following proposals:

Proposal 1: The Uu RLC channel for relaying SRB0 may be configured during Relay UE’s connection establishment procedure (in step 3) or in RRCReconfiguration message for Relay UE (in step 7-8). 

Proposal 2: The bearer mapping configuration for relaying SRB0 at Relay UE could be configured in RRCReconfiguration message for Relay UE (in step 7-8).
Proposal 3: The configuration of PC5 RLC channel and Uu RLC channel for SRB1 to relay UE could be configured at the same time as the configuration of Uu RLC channel for SRB0, i.e. via steps 5~8.

Proposal 4: The bearer mapping of remote UE’s SRB1 to Uu RLC channel and to PC5 RLC channel for relay UE could be configured in step 7-8.
Proposal 5: For the transmission of Remote UE’s SRB1, RRCSetup message (in step 13) towards Remote UE shall also include bearer mapping configuration.
Proposal 6: The additional Uu RLC channel/PC5 RLC channel and bearer mapping for relaying remote UE’s SRB2 for Relay UE could also be configured in steps 5-8.
Proposal 7: The additional Uu RLC channel/PC5 RLC channel and bearer mapping for relaying remote UE’s DRBs for Relay UE could be configured after step 19, i.e. gNB-CU receiving INITIAL CONTEXT SETUP REQUEST message for Remote UE.
Proposal 8: Regarding the configuration to Remote UE, the additional PC5 RLC channels and bearer mapping for transmission of Remote UE’s SRB2 could be configured together with the configuration of PC5 RLC channels and bearer mapping for transmission of Remote UE’s DRBs in step 20/22/25/26 after gNB-CU receiving INITIAL CONTEXT SETUP REQUEST message (step 19) for Remote UE.
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8.x Overall procedures for L2 UE-to-Network Relay 
8.x.1
Remote UE initial access

The signalling flow for remote UE Initial access is shown in Figure 8.x.1-1.
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Figure 8.x.1-1: Remote UE Initial Access procedure
The U2N Remote UE and the U2N Relay UE perform discovery procedure, and establish PC5 connection using NR ProSe procedure.

The U2N Remote UE sends an RRCSetupRequest message to the U2N Relay UE via PC5 RLC Channel. 

The U2N Relay UE withholds the received RRC message and sends the SidelinkUEInformation message to the gNB-DU. Before that, if the U2N Relay UE is in RRC_IDLE/RRC_INACTIVE status, it should trigger the RRC establishment/resume procedure to enter RRC_CONNECTED status. During RRC connection establishment procedure of the U2N Relay UE, gNB may configure Uu RLC channel for relaying U2N Remote UE’s SRB0 to the U2N Relay UE.
The gNB-DU sends the UL RRC MESSAGE TRANSFER message of the U2N Relay UE by encapsulating the SidelinkUEInformation message to gNB-CU, and gNB-CU allocates the local ID of U2N Remote UE.

The gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message of the U2N Relay UE to gNB-DU. Such message may request the configuration of Uu RLC channel for the transmission of U2N Remote UE’s SRB0 if not configured yet.

The gNB-DU sends the UE CONTEXT MODIFICATION RESPONSE message of the U2N Relay UE to gNB-CU

Editor’s Notes: FFS on whether including local ID of U2N Remote UE in the UE CONTEXT MODIFICATION REQUEST message 

The gNB-CU sends the DL RRC MESSAGE TRANSFER message of the U2N Relay UE to gNB-DU by encapsulating the RRCReconfiguration message, which contains the local ID allocated to the U2N Remote UE. The RRCReconfiguration message shall also contain the configuration of Uu RLC channel if not configured and bearer mapping for relaying U2N Remote UE’s SRB0.
The gNB-DU sends the RRCReconfiguration message to the U2N Relay UE to configure the local ID of the U2N Remote UE, the Uu RLC channel configuration and bearer mapping for relaying U2N Remote UE’s SRB0.

The U2N Relay UE sends the RRCReconfigurationComplete message to gNB-DU. 

The gNB-DU sends the UL RRC MESSAGE TRANSFER message of the U2N Relay UE by encapsulating the RRCReconfigurationComplete message to gNB-CU. 

After receiving the local ID of the U2N Remote UE, the U2N Relay UE sends the RRCSetupRequest message of the U2N Remote UE to gNB-DU. The local ID of the U2N Remote UE as well as RB ID are conveyed in the SRAP header.
The gNB-DU allocates a C-RNTI and a gNB-DU UE F1AP ID for the U2N Remote UE and sends the INITIAL UL RRC MESSAGE TRANSFER message to gNB-CU by encapsulating the RRCSetupRequest message of the U2N Remote UE. In addition, the local ID of the U2N Remote UE is included in the INITIAL UL RRC MESSAGE TRANSFER message .
The gNB-CU allocates a gNB-CU UE F1AP ID for the U2N Remote UE and generates a RRCSetup message towards the U2N Remote UE. The RRC message is encapsulated in the DL RRC MESSAGE TRANSFER message, and includes the configurations of PC5 RLC channel and bearer mapping at least for the transmission of U2N Remote UE’s SRB1. 

Editor’s Notes: FFS on the inclusion of the configurations of PC5 RLC channel at least for the transmission of U2N Remote UE’s SRB1 in Step 12&13.
The gNB-DU sends the RRCSetup message to the U2N Remote UE via the U2N Relay UE.

The gNB-CU configures the U2N Relay UE with relaying channel and bearer mapping for relaying of U2N Remote UE’s SRB1. According to the configuration from gNB-CU, the U2N Relay UE establishes a PC5 RLC channel for relaying of SRB1 over PC5 and establishes a Uu RLC channel for relaying of SRB1 towards gNB-DU. This step may be performed earlier, e.g., via steps 5~8. The configuration of relaying channel and bearer mapping for relaying U2N Remote UE’s SRB1 could also be performed via steps 5~8. 

 
The U2N Remote UE sends the RRCSetupComplete message to the gNB-DU via the U2N Relay UE. 

The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message and sends it to the gNB-CU. 

Upon receiving the RRCSetupComplete message of U2N Remote UE, the gNB-CU sends the INITIAL UE MESSAGE message to the AMF.

The AMF sends the INITIAL CONTEXT SETUP REQUEST message to the gNB-CU. After receiving the INITIAL CONTEXT SETUP REQUEST message, the gNB-CU may check whether the existing Uu RLC channels would be suitable for transmission of U2N Remote UE’s DRBs. If not, the gNB-CU may configure Uu RLC channels and PC5 RLC channels and bearer mapping for relaying U2N Remote UE’s DRBs to the U2N Relay UE.
The gNB-CU sends the UE CONTEXT SETUP REQUEST message to establish the U2N Remote UE context in the gNB-DU. Such message may request the configuration of PC5 RLC channels for transmission of U2N Remote UE’s SRB2 and DRBs.
The gNB-DU sends the SecurityModeCommand message to the U2N Remote UE via U2N Relay UE.

The gNB-DU sends the UE CONTEXT SETUP RESPONSE message of the U2N Remote UE to the gNB-CU, which contains the lower layer configurations of PC5 RLC channels for transmission of U2N Remote UE’s SRB2 and DRBs.

The U2N Remote UE responds with the SecurityModeComplete message.

The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message and sends it to the gNB-CU.

The gNB-CU generates the RRCReconfiguration message for U2N Remote UE and encapsulates it in the DL RRC MESSAGE TRANSFER message. The RRCReconfiguration message contains the configuration of PC5 RLC channel and bearer mapping for transmission of U2N Remote UE’s SRB2 and DRBs.
The gNB-DU sends RRCReconfiguration message to the U2N Remote UE via the U2N Relay UE.

The U2N Remote UE sends RRCReconfigurationComplete message to the gNB-DU via the U2N Relay UE. 

The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message and sends it to the gNB-CU.

The gNB-CU sends the INITIAL CONTEXT SETUP RESPONSE message to the AMF.

The gNB-CU configures additional Uu RLC channels between the gNB-DU and the U2N Relay UE, and additional PC5 RLC channels for the U2N Relay/Remote UE for the relay traffic of DRBs and SRBs belonging to the U2N Remote UE. Also, such step may configure the mapping between DRB/SRB and PC5/Uu RLC channel at the U2N Relay UE and at the U2N Remote UE. This step may be performed in earlier steps.
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