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1. Introduction
In last RAN3 meeting, the Initial UE Access procedure was discussed and captured in the [1]. In this contribution, we future analyze remain FFS and give the text proposal for the stage2 and stage3 TS.
2. Discussion
Issue1:  which message is used to establish the initial UE context in the DU node?

 Currently, three options are listed to be used to establish the UE context in the DU node.

Alt1: gNB-CU initiates DL RRC Transfer message
Alt2: gNB-CU initiates UE Context Setup procedure                       
Alt 3: UE Context Setup procedure is added between step 2 and step 3
For Alt2, the UE Context Response message sent from DU is used to confirm the Request message, only AP ID information needs to be included in the message which is redundancy from signalling procedure perspective. For Alt3, the UE Context Setup procedure is used to establish the UE context and request SRB1 configuration in the DU, the RRC message sent to the UE is encapsulated in the F1-AP DL RRC Transfer message which will introduce more signalling message and transmission delay. For Alt1, only one message is used to establish the UE-associated logical NG-connection and transmit the RRC message, the SRB1 configuration is configured in the DU and sent to the CU in the step2 Initial UL RRC message. Similarly, in legacy LTE the DL NAS Transfer message can also be used to establish the UE-associated logical S1-connection and transmit the NAS message.  Therefore, Alt1 is slightly preferred to be used for initial UE context establishment in the DU node.
Proposal 1: DL RRC Transfer message can be used to establish the UE-associated logical F1-connection.
Issue2: how to transfer RRC SECURITY MODE COMMAND message?
According to the discussion, two options can be used to transfer RRC SECURITY MODE COMMAND message.

Option1: use separate DL RRC Message Transfer message
Option2: piggyback RRC message in the UE context Setup/Modify request message

Both options are feasible, however, compared with option1, option2 introduce less signalling message over F1 interface, therefore, we slightly prefer to use UE context Setup message to transmit RRC SECURITY MODE COMMAND message.
Proposal 2: RRC Security Mode Command message can be piggyback in the UE Context Setup message.

After UE sending RRC Connection Reconfiguration Complete message to the CU, CU needs to inform the DU about the successful completion of the RRC Connection Reconfiguration. A new F1-AP UE Reconfiguration Complete message can be designed for this purpose. The TP for Stage3 can be found in the [2].
Proposal 3: F1-AP UE Reconfiguration Complete message is needed to inform the DU about the successful completion of the RRC Connection Reconfiguration.
gNB-DU UE F1AP ID

In last RAN3 meeting, it is ever discussed whether gNB-DU UE F1AP ID should be introduced. The reason that gNB-DU UE F1AP ID is not necessary to be introduced is that gNB-DU would only connect to one gNB-CU. Technically, it is not incorrect to identity the UE just via C-RNTI together with PCI. However, from our point of view, for a UE-associated logical F1 connection, it is better to use a paired AP ID to identity the UE. We have a slight preference to introduce a gNB-DU UE F1AP ID.
Proposal 4: It is proposed to introduce gNB-DU UE F1AP ID IE in each UE associated F1AP message and Initial UL RRC message.
C-RNTI and PCI in Initial UE UL message 

During the offline discussion, there are discussions on whether C-RNTI needs to be included in Initial UL RRC message if gNB-DU UE F1AP ID is introduced. From our point of view, gNB-CU needs to know the C-RNTI of the UE. For example, for RRC connection re-establish procedure and UE context fetch procedure, gNB would use the C-RNTI to identity the UE.  Therefore, gNB-CU needs to have the knowledge of the C-RNTI and PCI of the UE.
MAC/RLC/L1 configuration in Initial UL RRC message
According to the RAN3 agreement, the DU will allocate C-RNTI in the message2. Since RLC and MAC are located in DU, DU needs to include the RLC/MAC/Physical layer related configuration for SRB1 in the step2 Initial UE RRC message. Then, the SRB1configuration could be sent to the UE in step 4 by the CU.
Proposal 5: It is proposed to keep the C-RNTI and PCI IE in Initial UL RRC message and introduce RRC container to transfer SRB1MAC/RLC/L1 configuration information in Initial UL RRC message
C-RNTI in DL RRC message  transfer
As to whether C-RNTI needs to be included in DL RRC message transfer message, since the C-RNTI IE in DL RRC message is mainly used to identify the existing UE context in gNB-DU for re-establishment scenario, we think the IE is not needed if gNB-DU UE F1AP ID is introduced.

If gNB-CU finds that UE context already exists in the re-established gNB-DU, then in the DL RRC message transfer message, it can include the old gNB-DU UE F1AP ID to inform gNB-DU to copy the UE context which is identified by old gNB-DU UE F1AP ID to the current gNB-DU UE F1AP ID and then delete all context related to old gNB-DU UE F1AP ID.

Proposal 6: It is proposed to introduce an old gNB-DU UE F1AP ID IE in DL RRC message transfer. No need to introduce C-RNTI in DL RRC message transfer and UE CONTEXT SETUP REQUEST Message.
After receiving the NG-AP Initial UE Context Setup Request message from AMF, the CU will trigger F1-AP UE Context Setup Request message to establish the overall initial UE context in the DU including the radio bearer configuration information (e.g. flow level QoS information and DRB-flow mapping relation) and UE radio capability. The DU will perform the admission control based on the received QoS flow information in step 6 and feedback the accepted QoS flow information and MAC/RLC/physical layer configuration information in step7, the detail analysis for DU admission control can be found in [3].
Proposal 7: It is proposed to introduce UE capability in UE Context Setup Request message and RRC Container to transfer MAC/RLC/L1 configuration in UE Context setup Response message.
Proposal8: It’s proposed to agree the text proposal for the stage 2 TS 38.401 and the stage 3 TS 38.473 in [2].

3. Conclusion
This contribution future analyze remain FFS for the UE Initial Access signalling procedure, the following proposals are made:
Proposal 1: DL RRC Transfer message can be used to establish the UE-associated logical F1-connection.
Proposal 2: RRC Security Mode Command message can be piggyback in the UE Context Setup message.

Proposal 3: F1-AP UE Reconfiguration Complete message is needed to inform the DU about the successful completion of the RRC Connection Reconfiguration.
Proposal 4: It is proposed to introduce gNB-DU UE F1AP ID IE in each UE associated F1AP message and Initial UL RRC message.
Proposal 5: It is proposed to keep the C-RNTI and PCI IE in Initial UL RRC message and introduce RRC container to transfer SRB1MAC/RLC/L1 configuration information in Initial UL RRC message

Proposal 6: It is proposed to introduce an old gNB-DU UE F1AP ID IE in DL RRC message. No need to introduce C-RNTI in DL RRC message transfer and UE CONTEXT SETUP REQUEST Message.
Proposal 7: It is proposed to introduce UE capability in UE Context Setup Request message and RRC Container to transfer MAC/RLC/L1 configuration in UE Context setup Response message.

Proposal8: It’s proposed to agree the text proposal for the stage 2 TS 38.401 and the stage 3 TS 38.473 in [2].
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8.1
UE Initial Access 
Editor Note: This subclause shows overall procedures for initial access from the UE.

Editor Note: The name of this subclaues is FFS. 
The signalling flow for UE Initial access is shown in Figure 8.1-1.





Figure 8.1-1: UE Initial Access procedure
Step1: UE sends RRC Connection Request message to the gNB-CU. 

Step 2: The gNB-DU includes the RRC message in a non-UE associated F1-AP INITIAL UL RRC MESSAGE TRANSFER message and transfer to the gNB-CU. The INITAIL UL RRC MESSAGE TRANSFER message should include C-RNTI, gNB-DU UE F1AP ID, PCI and RRC Container (including e.g. SRB1 MAC/RLC/Physical layer configuration).

Step3: The gNB-CU allocates UE F1AP ID for the UE and generates RRC CONNECTION SETUP message towards UE. The RRC message is encapsulated in F1-AP DL RRC MESSAGE TRANSFER message.The DL RRC MESSAGE TRANSFER message may include old gNB-DU UE F1AP ID IE.



Step4: The gNB-DU sends RRC CONNECTION SETUP message to UE.

Step5: UE sends RRC CONNECTION SETUP COMPLETE message to the gNB-CU. 

Step6: The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and send to gNB-CU. 
Step7: The gNB-CU sends the INITIAL UE MESSAGE to the AMF.
Step8: The AMF sends INITIAL UE CONTEXT SETUP REQUEST message to the gNB-CU.
Step9: The gNB-CU sends UE CONTEXT SETUP REQUEST message including the radio bearer information (e.g. SRB information, flow level QoS information and DRB-flow mapping relation) and UE radio capability to establish overall initial UE context in the gNB-DU. In this message, it may also encapsulate RRC SECURITY MODE COMMAND message. 


Step10: The gNB-DU sends RRC SECURITY MODE COMMAND message to UE.

Step11: The gNB-DU sends UE CONTEXT SETUP RESPONSE message to gNB-CU including accepted QoS flow information and MAC/RLC/physical layer configuration information for DRBs and SRB2. 
Step 12:UE responds with RRC SECURITY MODE COMPLETE message

Step 13:The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and sends to gNB-CU.

Step14: The gNB-CU generates RRC CONNECTION RECONFIGURATION message and encapsulates it in F1-AP DL RRC MESSAGE TRANSFER message 

Step 15: The gNB-DU sends RRC CONNECTION RECONFIGURATION message to UE.

Step 16: UE sends RRC CONNECTION RECONFIGURATION COMPLETE message to the gNB-DU. 

Step 17:The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and send to gNB-CU.
Step18: The gNB-CU sends Initial UE Context Setup Response message to the AMF. 
Step19: The gNB-CU informs the gNB-DU that the UE has completed the reconfiguration procedure successfully.
Editor’s note: The name of the message is  FFS.
Editor Note: Further check may be needed on the procedure.
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