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1
Introduction
UE initial access procedure was discussed at the RAN3#97 meeting and procedural text was captured with some FFS. This paper further discusses this procedure and solves these open issues. The Text Proposal is also provided in the Annex.

2
Discussion

At the RAN3#97, three alternatives were raised for UE initial access procedure. We firstly clarify each option and discuss pros and cons.
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In Step 3, the gNB-CU allocates UE F1AP ID for the UE and generates RRC CONNECTION SETUP message towards the UE, and then;
Alternative 1: The RRC message is encapsulated in F1-AP DL RRC MESSAGE TRANSFER message. 
Alternative 2: The RRC message is encapsulated in F1-AP UE CONTEXT SETUP REQUEST message. In this alternative, UE Context Modification procedure is used in Step 9 and step 11. In addition, F1-AP UE CONTEXT SETUP RESPONSE is sent from the gNB-DU to the gNB-CU between step 4 and step 5 to inform successful/unsuccessful creation of UE context.

Alternative 3: UE Context Setup procedure is performed between step 2 and step 3. In this alternative, UE Context Modification procedure is used in Step 9 and step 11.

When each node creates UE Context over F1?

Step 3 is the initial UE associated message over F1 and the gNB-CU assigns UE F1AP ID for the UE. It is very clear that UE F1AP ID is part of UE Context over F1. Some companies argued that UE Context will be provided by core network in step 8. However, from F1AP instance point of view, UE Context must be created in step 3, during the SRB setup and updated during DRB setup (Initial Context Setup message from AMF) than created during DRB setup. Additional UE Context information provided by core network can be further updated in step 9. It is also important to use Class 1 procedure when initial UE F1AP ID is provided from the gNB-CU to the gNB-DU. Otherwise the gNB-CU will not know whether the initial request was successfully admitted at the gNB-DU or not. Therefore, Alternative 1 is not the right approach.
Observation 1: From F1AP instance point of view, UE F1AP ID should be part of UE Context.

Observation 2: Class 1 procedure should be used for initially providing UE F1AP ID from the gNB-CU to the gNB-DU to inform the result of admission.

Separation of RRC Message transfer and UE Context Setup?
Alternative 3 is to use separate procedure to convey RRC message and UE Context Setup although they are performed at the almost same time. However, since DL RRC Message Transfer is based on Class 2, the same issue occurs as discussed in Observation 2. Furthermore, the gNB-DU may have issue if UE CONTEXT SETUP REQUEST is delayed while RRC procedure is performed very quickly.

Observation 3: Alternative 3 does not solve the issue discussed in Observation 2 and may have issue due to parallel procedure.

In summary, Alternative 2 is the most appropriate and cleanest approach for UE initial Access procedure.

Proposal 1: It is proposed to agree on Alternative 2 for UE initial access procedure and corresponding TP provided in the Annex.

Proposal 2: It is proposed to make appropriate changes on UE Context Setup and UE Context Modification procedures in TS 38.473, if rapporteur’s update is not aligned.

For security command issue captured as FFS, we don’t see any issue to convey as part of UE Context Modification procedure. Therefore, we propose to remove such FFS.

Proposal 3: It is proposed to remove the FFS on how to convey security command.

3
Conclusions
Observation 1: From F1AP instance point of view, UE F1AP ID should be part of UE Context.

Observation 2: Class 1 procedure should be used for initially providing UE F1AP ID from the gNB-CU to the gNB-DU to inform the result of the admission.

Observation 3: Alternative 3 does not solve the issue discussed in Observation 2 and may have issue due to parallel procedure.

Proposal 1: It is proposed to agree on Alternative 2 for UE initial access procedure and corresponding TP provided in the Annex.

Proposal 2: It is proposed to make appropriate changes on UE Context Setup and UE Context Modification procedures in TS 38.473, if rapporteur’s update is not aligned.

Proposal 3: It is proposed to remove the FFS on how to convey security command.

Text Proposal to TS 38.401
Beginning of Text Proposal to TS 38.401
8.1
UE Initial Access 


The signalling flow for UE Initial access is shown in Figure 8.1-1.
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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.
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 UE CONTEXT SETUP REQUEST message including the allocated C-RNTI. 



Step4: The gNB-DU sends RRC CONNECTION SETUP message to UE.
Step5: The gNB-DU responds the gNB-CU with an UE CONTEXT SETUP RESPONSE message. 
Step6: UE sends RRC CONNECTION SETUP COMPLETE message to the gNB-CU. 
Step7: The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and send to gNB-CU. 
Step8: The gNB-CU sends the INITIAL UE MESSAGE to the AMF.
Step9: The AMF sends INITIAL UE CONTEXT SETUP REQUEST message to the gNB-CU.
Step10: The gNB-CU sends UE CONTEXT MODIFICATION REQUEST message to update overall UE context in the gNB-DU. In this message, it may also encapsulate RRC SECURITY MODE COMMAND message.



Step11: The gNB-DU sends RRC SECURITY MODE COMMAND message to UE.

Step12: The gNB-DU sends UE CONTEXT MODIFICATION RESPONSE message to gNB-CU.

Step 13: UE responds with RRC SECURITY MODE COMPLETE message

Step 14: The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and sends to gNB-CU.

Step15: The gNB-CU generates RRC CONNECTION RECONFIGURATION message and encapsulates it in F1-AP DL RRC MESSAGE TRANSFER message 
Step 16: The gNB-DU sends RRC CONNECTION RECONFIGURATION message to UE.

Step 17: UE sends RRC CONNECTION RECONFIGURATION COMPLETE message to the gNB-DU. 
Step 18: The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and send to gNB-CU.
Step19: The gNB-CU sends INITIAL UE CONTEXT SETUP RESPONSE message to the AMF.


End of Text Proposal to TS 38.401
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