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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 UE Initial Access procedure for RRC connection resume case and provide our view on it.

2. Discussion
Considering LTE, the UE Initial Access procedure for the RRC connection establishment and resume cases have different signaling flows from the Uu interface point of view. The RRC connection establishment case is consist of three main parts: 1) RRC connection establishment, 2) Security activation, 3) RRC connection reconfiguration. On the other hand, the RRC connection resume case is composed of RRC connection resume and RRC connection reconfiguration performed optionally. Also, from the S1 interface point of view, in the RRC connection establishment case, the Initial Context Setup procedure is performed, while the UE Context Resume procedure is triggered in the RRC connection resume case. So, in NR, if both cases are considered as LTE, unifying two cases in one procedure is improper.

Proposal 1: New UE Initial Access procedure for RRC connection resume should be considered.

In RAN3#97 meeting, we agreed that the gNB-DU releases the UE context if the UE enters into the RRC_INACTIVE state as follows:

	Use F1AP procedure, e.g. UE CONTEXT RELEASE, for gNB-CU to inform gNB-DU to release UE context when UE enters into RRC_INACTIVE mode.


If the UE accesses the last serving gNB to transit from the RRC_INACTIVE state to the RRC_CONNECTED state, it first sends the RRCConnectionResumeRequest message including the resume ID to the gNB-CU via the gNB-DU. Then, the gNB-CU checks whether it has the valid UE context by verifying the UE identity. If there is no valid UE context indicated by the Resume ID, the gNB-CU will send the RRCConnectionSetup message by using the F1-AP DL RRC MESSAGE TRANSFER message. Then, the rest of the UE Initial Access procedure [1] is executed.

If there is the valid UE context, in order to resume the RRC connection for the UE, the gNB-CU needs to establish the UE context in the gNB-DU and UE-associated logical F1-connection based on the stored UE context. Based on the UE Initial Access procedure which Alternative 1 is adopted [1], there may be two possible options to establish the UE context in the gNB-DU and UE-associated logical F1-connection for the UE as follows:

· Option 1: The DU resource allocation is performed when the gNB-DU receives the RRCConnectionResumeRequest message from the UE. The RRCConnectionResume message including configuration of DU resource allocated is encapsulated in F1-AP DL RRC MESSAGE TRANSFER message. After receiving the RRCConnectionResumeComplete message, the gNB-CU triggers the UE Context Setup procedure to establish the UE context in the gNB-DU and the SRB2 and DRBs suspended for the UE.
· Option 2: The DU resource allocation is performed when the gNB-DU receives the RRCConnectionResumeRequest message from the UE. On receiving this RRC message, the gNB-CU trigger the UE Context Setup procedure to establish the UE context in the gNB-DU and the SRB2 and DRBs suspended for the UE. Then, the RRCConnectionResume message including configuration of established SRB1, SRB2 and DRBs is encapsulated in F1-AP DL RRC MESSAGE TRANSFER message.

For two options, the DU resource allocation means that the gNB-DU assigns SRB1 resource and possibly semi-static L1 resource (e.g. CQI, SRS) [2]. If Option 1 is adopted, there may be a problem when the RRCConnectionResume message is sent to the UE. The gNB-CU just sends to the UE the RRCConnectionResume message without checking whether the gNB-DU can successfully establish the UE context and setup the radio bearers suspended. Therefore, even when the establishment of the UE context and/or the setup of the radio bearers is failed in the gNB-DU, there is a possibility the UE receives the RRCConnectionResume message instead of the RRCConnectionReject message. Specifically, since the gNB-CU initiates the UE Context Setup procedure after receiving the RRCConnectionResumeComplete message, if the UE context establishment is failed in the gNB-DU, the signalings between the gNB-CU and the UE via the gNB-DU before this procedure are useless.

In addition, when the UE receives the RRCConnectionResume message from the gNB-CU via the gNB-DU, it may enter RRC_CONNECTED. However, at this time, there is no UE context in the gNB-DU. So, if the UE transmits the UL data to the gNB, the gNB-DU cannot receive them because it does not establish any DRBs for the UE.

Observation 1: In Option 1, the gNB-CU and the UE may not know whether the gNB-DU has the UE context and sets the radio bearers suspended or not.
For Option 2, the gNB-CU which receives the information related DU resource allocation first triggers the UE Context Setup procedure. Through this procedure, it can know if the gNB-DU successfully establishes the UE context and setup the radio bearers suspended. Therefore, depending on the response from the gNB-DU, the gNB-CU can transmit the RRCConnectionResume or the RRCConnectionReject message to the UE via the gNB-DU. Also, if the UE sends the UL data based on the RRCConnectionResume message, the gNB-DU can receive them.
Observation 2: In Option 2, the gNB-CU and the UE exactly know whether the gNB-DU successfully establishes the UE context and sets the radio bearers suspended or not.
With the observation 1 and 2, the following proposal is suggested to RAN3:
Proposal 2: Option 2 should be adopted as UE Initial Access procedure for the RRC connection resume.

The following signaling flow where Option 2 is adopted to resume the RRC connection in the last serving gNB is shown in Figure 1.
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Figure 1. UE Initial Access procedure for RRC connection resume
1. The UE sends an RRCConnectionResumeRequest message to the gNB-CU. The Resume ID is included to be used by the gNB-CU to access the stored information required to resume the RRC connection.

2. The gNB-DU includes the RRC message in a non-UE associated F1-AP INITIAL UL RRC MESSAGE TRANSFER message and transfers to the gNB-CU. The INITAIL UL RRC MESSAGE TRANSFER message should include C-RNTI and can contain the DU resource allocation.
3. The gNB-CU sends the F1-AP UE CONTEXT SETUP REQUEST message to establish overall UE context and radio bearers based on the stored UE context identified by the Resume ID.
4. The gNB-DU transmits the F1-AP UE CONTEXT SETUP RESPONSE message to the gNB-CU.
5. The gNB-CU generates an RRCConnectionResume message. The RRC message is encapsulated in F1-AP DL RRC MESSAGE TRANSFER message.

6. The gNB-DU sends an RRCConnectionResume message to the UE.

7. The UE transmits an RRCConnectionResumeComplete message to the gNB-DU.

8. The gNB-DU encapsulates the RRC message in the F1-AP UL RRC MESSAGE TRANSFER message and sends to the gNB-CU.
9. The gNB-CU sends the UE CONTEXT RESUME REQUEST message to the AMF.

10.  The AMF transmits the UE CONTEXT RESUME RESPONSE message to the gNB-CU.

11.  The gNB-CU generates an RRCConnectionReconfiguration message. The RRC message is encapsulated in the DL RRC MESSAGE TRANSFER message.
12.  The gNB-DU sends an RRCConnectionReconfiguration message to the UE.

13.  The UE transmits an RRCConnectionReconfigurationComplete message to the gNB-DU.

14.  The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message and sends to the gNB-CU.
Proposal 3: It is proposed for RAN3 to capture the signaling flow in Figure 1 for the TS 38.401 [3].
3. Conclusion
In this contribution, we focused on UE Initial Access procedure for RRC connection resume case and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: New UE Initial Access procedure for RRC connection resume should be considered.

Proposal 2: Option 2 should be adopted as UE Initial Access procedure for the RRC connection resume.
Proposal 3: It is proposed for RAN3 to capture the signaling flow in Figure 1 for the TS 38.401 [3].
Proposal 4: It is proposed to agree the TP for TS 38.401.
4. References

[1] R3-17xxxx, “Remaining issues on UE Initial Access procedure”, LG Electronics Inc., KT Corp.
[2] R3-174123, “UE initial access flow”, NTT Docomo
[3] TS 38.401 v0.4.1
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. 
8.x.x
RRC Connection Resume
This procedure is used for the case the UE requests the gNB to resume the UE context and the radio bearers suspended. Figure 8.x.x-x shows the UE Initial Access procedure for RRC connection resume.
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Figure 8.x.x-x: UE Initial Access procedure for RRC connection resume
1. The UE sends an RRCConnectionResumeRequest message to the gNB-CU. The Resume ID is included to be used by the gNB-CU to access the stored information required to resume the RRC connection.

2. The gNB-DU includes the RRC message in a non-UE associated F1-AP INITIAL UL RRC MESSAGE TRANSFER message and transfers to the gNB-CU. The INITAIL UL RRC MESSAGE TRANSFER message should include C-RNTI and can contain the DU resource allocation.
3. The gNB-CU sends the F1-AP UE CONTEXT SETUP REQUEST message to establish overall UE context and radio bearers based on the stored UE context identified by the Resume ID.
4. The gNB-DU transmits the F1-AP UE CONTEXT SETUP RESPONSE message to the gNB-CU.
5. The gNB-CU generates an RRCConnectionResume message. The RRC message is encapsulated in F1-AP DL RRC MESSAGE TRANSFER message.

6. The gNB-DU sends an RRCConnectionResume message to the UE.

7. The UE transmits an RRCConnectionResumeComplete message to the gNB-DU.

8. The gNB-DU encapsulates the RRC message in the F1-AP UL RRC MESSAGE TRANSFER message and sends to the gNB-CU.
9. The gNB-CU sends the UE CONTEXT RESUME REQUEST message to the AMF.

10.  The AMF transmits the UE CONTEXT RESUME RESPONSE message to the gNB-CU.

11.  The gNB-CU generates an RRCConnectionReconfiguration message. The RRC message is encapsulated in the DL RRC MESSAGE TRANSFER message.

12.  The gNB-DU sends an RRCConnectionReconfiguration message to the UE.

13.  The UE transmits an RRCConnectionReconfigurationComplete message to the gNB-DU.

14.  The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message and sends to the gNB-CU.
<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
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