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1. Introduction
In this paper, we discuss some open issues raised in the last meeting and give our proposals to further refine specifications.
2. Discussion
2.1. Open issues for TS 38.401
Open issue 1: FFS on whether includes local ID of U2N Remote UE in the UE CONTEXT MODIFICATION REQUEST message.
GNB-DU can get the local ID of remote UE via the SRAP of the the first SRB0 RRC message forwarded by relay UE. The pricinple of this open issue is similar as the agreements acheieved in the last meeting [1]. 
The gNB-DU can include the local ID of remote UE in the INITIAL UL RRC MESSAGE during the initial access of remote UE 
WA: the gNB-DU can include the gNB-DU F1AP UE ID of relay UE in the INITIAL UL RRC MESSAGE during the initial access of remote UE with local UE ID unique per relay UE. 
The agreements above are aim to let gNB-CU to confirm that the remote UE connect to a right relay UE, and the local ID of remote UE is allocated by CU based on this rely UE’s request. The purpose of open issue 1 is also for confirmation. Specificatlly, it confim that whether the local ID received via SRAP is correct by compareing with the local ID received in UE CONTEXT MODIFICATION REQUEST. 
However, it only works when the local ID is new for gNB-DU. Otherwise, gNB-DU cannot idendify mistakes. For example, gNB-DU servers two remote UEs (e.g., local ID 1 and local ID 2) which are connect to relay UE 1. Now a new remote UE with local ID 3 would like to access to relay UE 1 but the local ID 3 is written as local ID 1 by mistake by relay UE. In this case, gNB-DU cannot identify this mistake because it knows local ID 1. For another point, how likely is it that relay UE to write a wrong local ID for remote UE? In our view, it happens rarely. This enhancement cannot bring too much benefit.
Proposa 1: Do not include local ID of U2N Remote UE in the UE CONTEXT MODIFICATION REQUEST message.
Open issue 2: FFS on the configurations of SRB1 for relay UE and remote UE.
The flow chart from BLCR TS38.401 [1] copied here for convenience.


The configurations of PC5 RLC channel is inlcued in step 14 for remote UE’s SRB1. Step 15 is mainly for the relay UE to prepare PC5 and Uu RLC channel for remote UE’s SRB1. Besides, the preparation for PC5 and Uu RLC channel for remote UE’s SRB1 (i.e., step 15) can be performed via step 8. Because CU receives SUI via step 4, then CU can allocate conresponding resource for remote UE’s SRB1 to relay UE.
Proposal 2a: The PC5 RLC channel configuration of Remote UE is inlcued in step 14 for remote UE’s SRB1.
Proposal 2b: The SRB1 of remote UE configured to relay UE (i.e., step 15) can be performed ealier e.g., via steps 8.
Open issue 3: FFS on the configurations of SRB2/DRB for relay UE and remote UE.
Remote UE receives SRB2/DRB configuration via step 26 i.e., RRC reconfiguration. The SRB2/DRB of remote UE configured to relay UE should be performed after security mode complete for remote UE. The establishment of SRB2/DRB does not have strict order for relay UE (i.e., step 30 in the below figure) and remote UE (i.e., steps 25-26 in the below figure) but they should be performed after step 24.
Proposal 3: The SRB2/DRB establishment for relay UE (i.e., step 30) can be performed earlier e.g., after step 24.
The above proposals are reflected in the Annex1: Text Proposal for 38.401.
Proposal 4: RAN3 agrees TP for TS38.401 in Annex 1.
2.2. Other open issues 
Open issue 4: Lower layer configuration for remote UE and indication of rejection to remote UE.
RAN2 uses SL-PHY-MAC-RLC-Config-r16 IE to include the lower layer configuration for remote UE rather than CellGroupConfig IE. The SL-PHY-MAC-RLC-Config-r16 IE contained in UE CONTEXT SETUP RESPONSE message is for SRB2/DRB establishment. 
However, for remote UE’s SRB1, RRCsetup message does not include the SL-PHY-MAC-RLC-Config-r16 IE based on 38.331[3]. It means that CU does not use the parameters contained in SL-PHY-MAC-RLC-Config-r16 IE to generate RRCsetup message. Hence there is no need to include SL-PHY-MAC-RLC-Config-r16 IE in INITIAL UL RRC MESSAGE TRANSFER message.
RRCSetup-IEs ::=                    SEQUENCE {
    radioBearerConfig                   RadioBearerConfig,
    masterCellGroup                     OCTET STRING (CONTAINING CellGroupConfig),
    lateNonCriticalExtension            OCTET STRING                                                     
    nonCriticalExtension                SEQUENCE{}                                                              
For the indication of rejection or server of DU to remote UE, we think that the remote UE also has the Uu configuration included in the CellGroupConfig IE which sends from DU to CU. Therefore, CU is able to identify whether the DU serve remote UE via legacy procedure i.e., whether include CellGroupConfig IE in INITIAL UL RRC MESSAGE TRANSFER message.
Proposal 5a: Do not include SL-PHY-MAC-RLC-Config-r16 IE in INITIAL UL RRC MESSAGE TRANSFER message.
For the indication of rejection or server of DU to remote UE, CU is able to identify whether the DU serve remote UE via the presence of both gNB-DU UE F1AP ID of Relay UE IE and Remote UE local ID IE in INITIAL UL RRC MESSAGE TRANSFER message. Hence if the DU to CU RRC Container IE, gNB-DU UE F1AP ID of Relay UE IE and Remote UE local ID IE are not included in the INITIAL UL RRC MESSAGE TRANSFER, the gNB-CU should reject the UE under the assumption that the gNB-DU is not able to serve such UE.
Proposal 5b: CU identifies that DU is able to server remote UE via the presence of both gNB-DU UE F1AP ID of Relay UE IE and Remote UE local ID IE in INITIAL UL RRC MESSAGE TRANSFER message.
Proposal 5c: RAN3 agrees TP for TS38.473 in Annex 2.
Open issue 5: Whether include Uu RLC Channel to Be Setup List in UE CONTEXT SETUP REQUEST.
In case of relay UE is in IDLE and the RRC setup request of relay UE is triggered by remote UE’s SL-RLC0, at that time, CU cannot identify that the RRC setup request inlclued in INITIAL UL RRC MESSAGE TRANSFER message is from a relay UE rather than a normal UE. Even if the gNB is told by cause value e.g., relay UE access which was discussed in RAN2, the gNB can only configure PC5/Uu RLC channel after receiving SUI, which means that the relay UE has been actived. The UE CONTEXT SETUP REQUEST message for relay UE will not be used.
Proposal 6: Do not include Uu RLC Channel to Be Setup List for remote UE in UE CONTEXT SETUP REQUEST message for relay UE.
3. Conclusion
Proposa 1: Do not include local ID of U2N Remote UE in the UE CONTEXT MODIFICATION REQUEST message.
Proposal 2a: The PC5 RLC channel configuration of Remote UE is inlcued in step 14 for remote UE’s SRB1.
Proposal 2b: The SRB1 of remote UE configured to relay UE (i.e., step 15) can be performed ealier e.g., via steps 8.
Proposal 3: The SRB2/DRB establishment for relay UE (i.e., step 30) can be performed earlier e.g., after step 24.
Proposal 4: RAN3 agrees TP for TS38.401 in Annex 1.
Proposal 5a: Do not include SL-PHY-MAC-RLC-Config-r16 IE in INITIAL UL RRC MESSAGE TRANSFER message.
Proposal 5b: CU identifies that DU is able to server remote UE via the presence of both gNB-DU UE F1AP ID of Relay UE IE and Remote UE local ID IE in INITIAL UL RRC MESSAGE TRANSFER message.
Proposal 5c: RAN3 agrees TP for TS38.473 in Annex 2.
Proposal 6: Do not include Uu RLC Channel to Be Setup List for remote UE in UE CONTEXT SETUP REQUEST message for relay 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.



Figure 8.x.1-1: Remote UE Initial Access procedure
1. The U2N Remote UE and the U2N Relay UE perform discovery procedure, and establish PC5 connection using NR ProSe procedure.
2. The U2N Remote UE sends an RRCSetupRequest message to the U2N Relay UE via PC5 RLC Channel. 
3. 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. 
4. 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.
5. The gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message of the U2N Relay UE to gNB-DU by including the local ID of U2N Remote UE. Such message may request the establishment of Uu RLC channel for SRB0.
6. 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 
7. 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. This step may establish a PC5 RLC channel for relaying of SRB1 over PC5 and establish Uu RLC channel for relaying of SRB1 towards gNB-DU. 
8. The gNB-DU sends the RRCReconfiguration message to the U2N Relay UE to configure the local ID of the U2N Remote UE.
9. The U2N Relay UE sends the RRCReconfigurationComplete message to gNB-DU. 
10. The gNB-DU sends the UL RRC MESSAGE TRANSFER message of the U2N Relay UE by encapsulating the RRCReconfigurationComplete message to gNB-CU. 
11. 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 is conveyed in the SRAP header
12. The gNB-DU 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 and gNB F1AP UE ID of U2N Relay UE areis included in the INITIAL UL RRC MESSAGE TRANSFER message .
13. 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 at least for the transmission of U2N Remote UE’s SRB. 
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.
14. The gNB-DU sends the RRCSetup message to the U2N Remote UE via the U2N Relay UE.
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. 
16. The U2N Remote UE sends the RRCSetupComplete message to the gNB-DU via the U2N Relay UE. 
17. The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message and sends it to the gNB-CU. 
18. The gNB-CU sends the INITIAL UE MESSAGE message to the AMF.
19. The AMF sends the INITIAL CONTEXT SETUP REQUEST message to the gNB-CU.
20. The gNB-CU sends the UE CONTEXT SETUP REQUEST message to establish the U2N Remote UE context in the gNB-DU. , including establishing additional PC5 RLC channels, configuring mapping between U2N Rmote UE’s E2E DRB/SRB and relay UE’s Uu RLC channel.
21. The gNB-DU sends the SecurityModeCommand message to the U2N Remote UE via U2N Relay UE.
22. The gNB-DU sends the UE CONTEXT SETUP RESPONSE message of the U2N Remote UE to the gNB-CU, which contains the PC5 link configurations.
23. The U2N Remote UE responds with the SecurityModeComplete message.
24. The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message and sends it to the gNB-CU.
25. The gNB-CU generates the RRCReconfiguration message and encapsulates it in the DL RRC MESSAGE TRANSFER message. 
26. The gNB-DU sends RRCReconfiguration message to the U2N Remote UE via the U2N Relay UE.
27. The U2N Remote UE sends RRCReconfigurationComplete message to the gNB-DU via the U2N Relay UE. 
28. The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message and sends it to the gNB-CU.
29. The gNB-CU sends the INITIAL CONTEXT SETUP RESPONSE message to the AMF.
30. 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 2411.
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.
8.x.2	Remote UE RRC Reestablishment
The signalling flow for remote UE RRC Reestablishment is shown in Figure 8.x.2-1.


Figure 8.x.2-1: Remote UE RRC Reestablishment procedure
1. The U2N Remote UE and the U2N Relay UE perform discovery procedure, and establish PC5 connection using NR ProSe procedure. This step may be omitted if PC5 connection was established. 
2. The U2N Remote UE sends an RRCSetupRequest message to the U2N Relay UE via PC5 RLC Channel. 
3~10. The gNB-CU allocates the local ID of the U2N Remote UE if the U2N Relay UE does not have it. The details of those steps can be referred to Section 8.x.1.
11. After receiving the local ID of the U2N Remote UE, the U2N Relay UE sends the RRCReestablishmentRequest message of the U2N Remote UE to gNB-DU.
12. The gNB-DU sends the INITIAL UL RRC MESSAGE TRANSFER message to gNB-CU by encapsulating the RRCReestablishmentRequest message of the U2N Remote UE. In addition, the local ID of the U2N Remote UE and gNB F1AP UE ID of U2N Relay UE are included in the INITIAL UL RRC MESSAGE TRANSFER message.
13. The gNB-CU and U2N Relay UE perform relaying channel setup procedure. According to the configuration from gNB-CU, the U2N Relay UE establishes a PC5 RLC channel for relaying of SRB1 over PC5 and establishes 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 step 13 can be used to configure PC5 RLC channel for the U2N Remote UE.
14~23. The details of those steps can be referred to Steps 5~14 in Section 8.7. For L2 U2N relay, the RRC message(s) between the U2N Remote UE and the gNB-DU are relayed via the U2N Relay UE; Step18~19 may additionally perform the configurations of PC5 RLC channel(s)  
24. 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 121.
Editor’s Notes: FFS on whether performing step 24 earilier. 
Editor’s Notes: FFS on adding more details in some steps, e.g., step 12, etc.

8.x.3	Remote UE RRC Inactive to other states
The signalling flow for remote UE from RRC Inactive to other states is shown in Figure 8.x.3-1.


Figure 8.x.3-1: Remote UE RRC Resume procedure
1. The U2N Remote UE and the U2N Relay UE perform discovery procedure, and establish PC5 connection using NR Prose procedure. This step may be omitted if PC5 connection was established. 
2. The U2N Remote UE sends an RRCResumeRequest message to the U2N Relay UE via PC5 RLC Channel. 
3~10. The gNB-CU allocates the local ID of the U2N Remote UE if the U2N Relay UE does not have it. The details of those steps can be referred to Section 8.x.1.
11. After receiving the local ID of the U2N Remote UE, the U2N Relay UE sends the RRCResumeRequest message of the U2N Remote UE to gNB-DU.
12. The gNB-DU sends the INITIAL UL RRC MESSAGE TRANSFER message to gNB-CU by encapsulating the RRCResumeRequest message of the U2N Remote UE. In addition, the local ID of the U2N Remote UE and gNB F1AP UE ID of U2N Relay UE are included in the INITIAL UL RRC MESSAGE TRANSFER message.
13. The gNB-CU and U2N Relay UE perform relaying channel setup procedure. According to the configuration from gNB-CU, the U2N Relay UE establishes a PC5 RLC channel for relaying of SRB1 over PC5 and establishes 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 step 13 can be used to configure PC5 RLC channel for the U2N Remote UE. 
14~19. The details of those steps can be referred to Steps 5~10 in Section 8.6.2. For L2 U2N relay, the RRC message(s) between the U2N Remote UE and the gNB-DU are relayed via the U2N Relay UE; Step14~15 may additionally perform the configurations of PC5 RLC channel(s)  
20. 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 earilier, e.g., right after step 1112.
Editor’s Notes: FFS on whether performing step 20 earilier. 
Editor’s Notes: FFS on adding more details in some steps, e.g., step 12, etc.
6. Annex 2: Text Proposal for 38.473
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The purpose of the Initial UL RRC Message Transfer procedure is to transfer the initial RRC message to the gNB-CU. The procedure uses non-UE-associated signaling.
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Figure 8.4.1.2-1: Initial UL RRC Message Transfer procedure.
The establishment of the UE-associated logical F1-connection shall be initiated as part of the procedure.
If the DU to CU RRC Container IE, gNB-DU UE F1AP ID of Relay UE IE and Remote UE local ID IE is are not included in the INITIAL UL RRC MESSAGE TRANSFER, the gNB-CU should reject the UE under the assumption that the gNB-DU is not able to serve such UE. If the gNB-DU is able to serve the UE, the gNB-DU shall include the DU to CU RRC Container IE and the gNB-CU shall configure the UE as specified in TS 38.331 [8]. 
If the SUL Access Indication IE is included in the INITIAL UL RRC MESSAGE TRANSFER, the gNB-CU shall consider that the UE has performed access on SUL carrier.
If the RRC-Container-RRCSetupComplete IE is included in the INITIAL UL RRC MESSAGE TRANSFER, the gNB-CU shall take it into account as specified in TS 38.401 [4].
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