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1. Introduction
In the last RAN3 meeting, for UE Initial Access procedure, several options were discussed but RAN3 did not reach a conclusion. In this contribution, we focus on signalling flow for establishment of RRC connection and AS security activation, and provide our view on them.

2. Discussion
2.1 Establishment of RRC connection
According to Step 3 in signaling flow for UE Initial Access procedure in section 8.1 of [1], there are some FFS 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.


Depending on when the DU resource allocation such as Signaling Radio Bearer 1 (SRB1) resource and possibly semi-static L1 resource (e.g. CQI, SRS) [2] is performed and which message forwards the RRCConnectionSetup message, there may be three alternatives as follows:

· Alternative 1: The DU resource allocation is performed when the gNB-DU receives the RRCConnectionRequest message from the UE. The RRCConnectionSetup message including configuration of DU resource allocated is encapsulated in F1-AP DL RRC MESSAGE TRANSFER message.
· Alternative 2: The DU resource allocation is performed when the gNB-DU receives the RRCConnectionRequest message from the UE. The RRCConnectionSetup message including configuration of DU resource allocated is encapsulated in F1-AP UE CONTEXT SETUP REQUEST message.
· Alternative 3: The DU resource allocation is performed when the gNB-DU receives the F1-AP UE CONTEXT SETUP REQUEST message from the gNB-CU after receiving the RRCConnectionRequest message. The RRCConnectionSetup message including configuration of DU resource allocated is encapsulated in F1-AP DL RRC MESSAGE TRANSFER message.
In the last RAN3 meeting, it was raised that for UE Initial Access procedure, the RRC connection resume case has to be also considered. Considering both RRC connection establishment and resume cases, as Alternative 1 and 2, it is beneficial to perform the DU resource allocation when the gNB-DU receives the RRCConnectionRequest or the RRCConnectionResumeRequest message from the UE. It is because the DU resource allocated by the gNB-DU can be provided instantly to the gNB-CU. Also, the gNB-DU receives these RRC messages through SRB0. On receiving these messages, without decoding received RRC messages, the gNB-DU can provide the gNB-CU with the SRB1 Configuration which is consist of RLC configuration and logical channel configuration, and allocated semi-static L1 resource. Based on the received information and network situation, the gNB-CU determines whether to accept the request from the UE or not.
On the other hand, for Alternative 3, in order to decide if the gNB-CU accepts the request from the UE, the gNB-CU has to trigger the UE Context Setup procedure. But this procedure is inadequate to be used for the RRC connection establishment case because there is no information which the gNB-CU has to provide so that the gNB-DU performs DU resource allocation through the F1-AP UE CONTEXT SETUP REQUEST message.
Observation 1: When the gNB-DU receives the RRC message through SRB0, without decoding this RRC message, it can provide the gNB-CU with the SRB1 Configuration and allocated semi-static L1 resource.
When the gNB-DU cannot assign the resource for the UE which tries to access the gNB due to congestion situation, it will already prevent this access during RACH using back-off indicator included into MSG2. So, when to receive MSG3, it is rare for the gNB-DU to fail to perform the DU resource allocation. Nevertheless, when to receive the RRC message through SRB0, if the failure for DU resource allocation by the gNB-DU happens, this can be indicated to the gNB-CU.
For Alternative 1 and 2, one possible way is not to include the information related DU resource allocation into the INITIAL UL RRC MESSAGE TRANSFER message because the gNB-DU cannot perform the DU resource allocation. Upon receipt of this message from the gNB-DU, the gNB-CU can reject the request for RRC connection establishment or resume irrespective of network situation or checking if the gNB-DU allocates resource for SRB2 or DRB(s) suspended. For Alternative 3, it is possible to indicate the failure for DU resource allocation through the F1-AP UE CONTEXT SETUP RESPONSE or the F1-AP UE CONTEXT SETUP FAILURE message. Compared to two cases, Alternative 1 and 2 have an advantage to indicate DU resource allocation failure without the request by the gNB-CU.

Observation 2: When the gNB-DU receives the RRC message and it cannot perform DU resource allocation, without the request by the gNB-CU, it can indicate the failure for DU resource allocation to the gNB-CU.

For Alternative 2, because the F1-AP UE CONTEXT SETUP REQUEST message is used only to convey the RRCConnectionSetup or the RRCConnectionResume message to the gNB-DU, it seems to be unnecessary to transmit the F1-AP UE CONTEXT SETUP RESPONSE message to the gNB-CU.

Observation 3: For Alternative 2, it is unclear why the F1-AP UE CONTEXT SETUP RESPONSE message is transmitted to the gNB-CU.

Based on above observation 1 to 3, the following proposal is suggested:

Proposal 1: Alternative 1 should be adopted to indicate the result of admission control of the gNB-DU.

2.2 Transmission of SecurityModeCommand message
According to Step 9 in signaling flow for UE Initial Access procedure 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 using one among the following messages as mentioned in Editor’s Note above:

· 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

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 reduced than the case of using the DL RRC MESSAGE TRANSFER message.

Observation 4: From the efficient signaling point of view, it is beneficial to use the UE CONTEXT SETUP REQUEST message in order to convey the SecurityModeCommand message toward the UE.

In LTE, the eNB is allowed to perform the Initial Security Activation and the RRC Connection Reconfiguration procedures in parallel to accelerate the completion of the procedures. This operation will be considered in NR. So, considering this operation in CU-DU split, to speed up the completion of the UE Initial Access procedure, it is beneficial to use the UE CONTEXT SETUP REQUEST message. In CU-DU split, the RRC Connection Reconfiguration procedure will be able to be performed when the gNB-DU has the UE context for the UE. So, in case the UE CONTEXT SETUP REQUEST message is used, the gNB-CU can initiate the RRC Connection Reconfiguration procedure when it receives the UE CONTEXT SETUP RESPONSE message. But in case the DL RRC MESSAGE TRANSFER message is used, the RRC Connection Reconfiguration procedure is triggered after AS security is activated and the establishment of UE context is complete. For this case, it cannot be expected to accelerate the completion of the UE Initial Access procedure.
Observation 5: Considering the process of the Initial Security Activation and the RRC Connection Reconfiguration procedures in parallel, it is beneficial to use the UE CONTEXT SETUP REQUEST message.

Based on above observation 4 and 5, the following proposal is suggested:
Proposal 2: The SecurityModeCommand message should be sent via the UE CONTEXT SETUP REQUEST message to the UE.

3. Conclusion
In this contribution, we focused on signalling flow for establishment of RRC connection and AS security activation, and provided our view on them. The following proposals are kindly suggested to RAN3:
Proposal 1: Alternative 1 should be adopted to indicate the result of admission control of the gNB-DU.

Proposal 2: The SecurityModeCommand message should be sent via the UE CONTEXT SETUP REQUEST message to the UE.

Proposal 3: It is proposed to agree the TP for TS 38.401.
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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 and can contain the DU resource allocation.
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. 



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 REQUESTmessage 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.

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.
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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