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1. Introduction
In the last RAN3 meeting, the signalling flow for UE Initial access was captured with some editor’s notes. In this contribution, we focus on which alternative is appropriate in Step 3 and which message could be used to transmit RRC Security Mode Command message, and provide our view on them.

2. Discussion
2.1 Transmission of RRCConnectionSetup message

According to Step 3 in signaling flow for UE Initial access in section 8.1 of [1], there are some FFSs as follows:

	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. 
Editor’s note: Alternative 2 is that gNB-CU initiates UE Context Setup procedure and includes  RRC CONNECTION SETUP message in F1-AP UE CONTEXT SETUP REQUEST message.
Editor’s note: Alternative 3 is that UE Context Setup procedure is added between step 2 and step 3.
Editor’s note: It is FFS which alternative would be adopted.


In order for the gNB-CU to transmit the RRCConnectionSeutp message to the gNB-DU, there may be three alternatives as mentioned in above editor’s notes:

· 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

· Alternative 3: After the UE Context Setup procedure is performed before Step 3, the RRC message is encapsulated in F1-AP DL RRC MESSAGE TRANSFER message
For UE initial access case, because there is no UE context provided by the core network until receiving the NG-AP INITIAL CONTEXT SETUP REQUEST message, there is no reason for triggering the UE Context Setup procedure. Also, if the gNB-CU decides to reject the RRC connection request of a UE, there is no need to setup the UE context. Considering these reasons, Alternative 1 is appropriate message to convey the RRC message in Step 3. 
Proposal 1: The RRCConnectionSetup message should be encapsulated in F1-AP DL RRC MESSAGE TRANSFER message without using UE Context Setup procedure before Step 3.
If the F1-AP DL RRC MESSAGE TRANSFER message is used to transmit the RRC message in Step 3, there may be some issues to be considered.

Currently, because the gNB-DU UE F1AP ID is not available, the C-RNTI may use to identify the UE within the DU’s coverage. So, when the gNB-CU sends the UE associated message in F1 interface, it should include the C-RNTI into that message so that the gNB-DU knows the received message is for which UE.
Proposal 2: The F1-AP DL RRC MESSAGE TRANSFER message should include the C-RNTI.

In the last RAN3 meeting, it was agreed that the SRB type indication should be included when the RRC message is carried over F1-C interface as follows:
	RRC message carried over F1-C interface should include a SRB type indication for the gNB-DU to identify among SRB0/SRB1(S)/SRB2(S)/SRB3.


Considering the above agreement, when to receive the RRCConnectionRequest message, the gNB-CU sends the RRCConnectionSetup message with SRB type indication, where SRB ID is 0. On receiving the message from the gNB-CU, the gNB-DU may know the received RRC message should be forwarded through SRB0 in radio interface. When to forward the received RRC message, it has to establish SRB1 to receive the RRCConnectionSetupComplete message which the UE transmits. For this, when the gNB-CU transmits the RRCConnectionSetup message to the gNB-DU, two options may be considered:

· Option 1: The gNB-CU provides the gNB-DU with the information related to establishing SRB1
· Option 2: Based on SRB type indication, the gNB-DU establishes SRB1

For Option 1, depending on the received information related to establishing SRB1, the gNB-DU can establish SRB1. For Option 2, for example, if the gNB-DU receives that the SRB type indication indicates SRB0, it establishes SRB1 in radio interface. So, according to the received SRB type indication, the SRB which the gNB-DU establishes is decided. This mapping of SRB type indication and SRB establishment could re-establish the SRB which is already set because the SRB type indication is included whenever the RRC message is carried. Therefore, Option 1 is preferred since the gNB-CU can indicate to gNB-DU when SRB establishment is needed only.
Proposal 3: The F1-AP DL RRC MESSAGE TRANSFER message should include the information related to establishing SRB1 when the gNB-CU sends the RRCConnectionSetup message.
2.2 Transmission of SecurityModeCommand message
According to Step 9 in signaling flow for UE Initial access in section 8.1 of [1], there is FFS as follows:
	Step9:The gNB-CU sends UE CONTEXT SETUP REQUESTmessage to establish overall initial UE context in the gNB-DU.In this message,it may also encapsulate RRC SECURITY MODE COMMAND message.

Editor’s note:It is FFS whether RRC SECURITY MODE COMMAND message could be sent via UE Context management procedure or use another separate F1-AP DL RRC MESSSAGE TRNASFER.


When to receive the NG-AP INTIAIL CONTEXT SETUP REQUEST message, the gNB-CU can establish the DRB(s) depending on the request of core network. Prior to the DRB establishment, the AS security in radio interface should be activated. For this, the SecurityModeCommand message is sent to the UE and then the SecurityModeComplete message is responded to the gNB-CU. The SecurityModeCommand message may be sent among the following messages as mentioned in editor’s note:
· UE CONTEXT SETUP REQUEST message
· DL RRC MESSAGE TRANSFER message
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Figure 1. AS security activation success in UE Initial Access procedure
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Figure 2. AS security activation failure in UE Initial Access procedure

In case the UE CONTEXT SETUP REQUEST message is used, as shown in Figure 1 (a), it is beneficial to provide the gNB-DU with the RRC message and the information which needs to establish the DRB(s). So, the number of signaling is decreased than the case of using the DL RRC MESSAGE TRANSFER message because the DL RRC MESSAGE TRANSFER message is not used. However, since the gNB-CU receives the UE CONTEXT SETUP RESPONSE message before the SecurityModeComplete message, it means that the DRB establishment is performed before AS security activation is identified. This operation could be the problem in case AS security activation is failed as shown in Figure 2 (a). When to receive the UE CONTEXT SETUP RESPONSE message, the gNB-CU recognizes that the DRB is successfully established and might guess that AS security is activated. By the way, if the SecurityModeFailure message is received, the gNB-CU might trigger the UE Context Release procedure.
On the other hand, in case the DL RRC MESSAGE TRANSFER message is used, as shown in Figure 1 (b), the number of signaling is increased than the case using UE CONTEXT SETUP REQUEST message, but there is no problem in case AS security activation is failed as illustrated in Figure 2 (b). On receiving the UL RRC MESSAGE TRANSFER message, the gNB-CU can know whether AS security is activated or not. So, if failed, it will not trigger the UE Context Setup procedure.
Proposal 4: SecurityModeCommand message should be sent via F1-AP DL RRC MESSAGE TRANSFER message.
3. Conclusion
In this contribution, we focused on which alternative is appropriate in Step 3 and which message could be used to transmit RRC Security Mode Command message, and provided our view on them. The following proposals are kindly suggested to RAN3:
Proposal 1: The RRCConnectionSetup message should be encapsulated in F1-AP DL RRC MESSAGE TRANSFER message without using UE Context Setup procedure before Step 3.

Proposal 2: The F1-AP DL RRC MESSAGE TRANSFER message should include the C-RNTI.

Proposal 3: The F1-AP DL RRC MESSAGE TRANSFER message should include the information related to establishing SRB1 when the gNB-CU sends the RRCConnectionSetup message.

Proposal 4: SecurityModeCommand message should be sent via F1-AP DL RRC MESSAGE TRANSFER message.
Proposal 5: It is proposed to agree the TP for TS 38.401.
4. References

[1] TS 38.401 v0.3.0
5. Text Proposal for TS 38.401
<<<<<<<<<<<<<<<<<<<< Start of Change >>>>>>>>>>>>>>>>>>>>
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.
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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 DL RRC MESSAGE TRANSFER message. The DL RRC MESSAGE TRANSFER message may include C-RNTI and the information related to establishing SRB1.



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 generates RRC SECURITY MODE COMMAND message toward UE. The RRC message is encapsulated in F1-AP DL RRC MESSAGE TRANSFER message.



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


Step 11: UE responds with RRC SECURITY MODE COMPLETE message

Step 12: The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and sends to gNB-CU.
Step 13: The gNB-CU sends UE CONTEXT SETUP REQUEST message to establish overall initial UE context in the gNB-DU.

Step 14: The gNB-DU sends UE CONTEXT SETUP RESPONSE message 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.
Editor’s note: The name of the message is  FFS.
Editor Note: Further check may be needed on the procedure.
<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
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