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1 Introduction

In RAN2#99, the RRC procedure related to the transition from INACTIVE to CONNECTED was discussed the following agreements are achieved [1] 
Agreements

12.
For INACTIVE to CONNECTED RRC transition, RRC Connection Resume Request kind of message is sent over SRB0 carried by RACH MSG3.

13.
For INACTIVE to CONNECTED RRC transition, when RAN successfully retrieves and verifies the UE context, RRC Connection Resume kind of message is sent over SRB1 carried by RACH MSG4 with at least integrity protection to resume the RRC connection and, if required, dedicated radio resource configuration.

15.
For INACTIVE to CONNECTED RRC transition, when RAN successfully retrieves and verifies the UE context, MSG5 is RRC Connection Resume Complete kind of message over SRB1.

16.
For INACTIVE to CONNECTED RRC transition, when RAN cannot successfully retrieve and verify the UE context, RRC Connection Setup kind of message (same as used in agreement 8) is sent over SRB0 (which would enable a fallback to establish a new RRC connection similar to Rel-13 LTE) 

Based on above agreements, we further address the RRC connection resume related procedures by considering CU-DU split. 
2 Discussion 
In RAN2#99, the agreements showed two procedures: 1) INACTIVE to CONNECTED RRC transition for successful retrieve of UE context; 2) INACTIVE to CONNECTED RRC transition for unsuccessful retrieval of UE context via RRC connection setup. 
For the first case, the call-flow with CU-DU split at gNB is shown in Fig. 1. 
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Fig. 1 INACTIVE to CONNECTED RRC transition via successful retrieve of UE context

Step 1: UE sends RRCConnectionResumeRequest message to gNB-DU; 

Step 2: The gNB-DU includes RRCConnectionResumeRequest 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.

Step 3: The gNB-CU retrieves the UE context successfully

Step 4: The gNB-CU allocates UE F1AP ID for the UE and generates RRCConnectionResume message towards UE. The RRC message is encapsulated in UE CONTEXT SETUP REQUEST message
Step 5: The gNB-DU sends RRCConnectionResume message to UE 

Step 6: The UE responses with RRCConnectionResumeComplete message to gNB-DU; 

Step 7: The gNB-DU encapsulates RRCConnectionResumeComplete message in UE CONTEXT SETUP RESPONSE message and send to gNB-CU 

For the second case, the call-flow with CU-DU split at gNB is shown in Fig. 2. 
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Fig. 2 INACTIVE to CONNECTED RRC transition via RRC connection setup
Step 1: UE sends RRCConnectionResumeRequest message to gNB-DU; 

Step 2: The gNB-DU includes RRCConnectionResumeRequest 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.

Step 3: The gNB-CU cannot retrieve the UE context. However, it can accept the connection from such UE. 

Step 4: The gNB-CU allocates UE F1AP ID for the UE and generates RRCConnectionSetup message towards UE. The RRC message is encapsulated in UE CONTEXT SETUP REQUEST message
Step 5: The gNB-DU sends RRCConnectionSetup message to UE 

Step 6: The UE responses with RRCConnectionSetupComplete message to gNB-DU; 

Step 7: The gNB-DU encapsulates RRCConnectionSetupComplete message in UE CONTEXT SETUP RESPONSE message and send to gNB-CU.  

Proposal: RAN3 is kindly asked to agree with the INACTIVE to CONNECTED RRC transition procedures considering the CU-DU split. 
The corresponding text proposal is given below.  

3 Conclusions
In this contribution, we discuss the INACTIVE to CONNECTED transition procedure considering the CU-DU split at gNB side, and we propose
Proposal: RAN3 is kindly asked to agree with the INACTIVE to CONNECTED RRC transition procedures considering the CU-DU split.
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Text Proposal for TS38.401
---------------------------- Start of TP ---------------------------
 8.x
UE INACTIVE to CONNECTED transition 
Editor Note: This subclause shows overall procedures for UE INACTIVE to CONNECTED transition.

Editor Note: The name of this subclaues is FFS. 
Editor’s note: The name of the message is FFS.

INACTIVE to CONNECTED RRC transition via RRC Connection Resume
The signalling flow is shown in Figure 8.x-1 considering that an gNB consists of gNB-CU and gNB-DU(s). 
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Figure 8.x-1 INACTIVE to CONNECTED RRC transition via successful retrieve of UE context

Step 1: UE sends RRCConnectionResumeRequest message to gNB-DU; 

Step 2: The gNB-DU includes RRCConnectionResumeRequest 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.

Step 3: The gNB-CU retrieves the UE context successfully

Step 4: The gNB-CU allocates UE F1AP ID for the UE and generates RRCConnectionResume message towards UE. The RRC message is encapsulated in UE CONTEXT SETUP REQUEST message
Step 5: The gNB-DU sends RRCConnectionResume message to UE 

Step 6: The UE responses with RRCConnectionResumeComplete message to gNB-DU; 

Step 7: The gNB-DU encapsulates RRCConnectionResumeComplete message in UE CONTEXT SETUP RESPONSE message and send to gNB-CU 

INACTIVE to CONNECTED RRC transition via RRC Connection Setup

The signalling flow is shown in Figure 8.x-2 considering that an gNB consists of gNB-CU and gNB-DU(s).
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Figure. 8.x-2 INACTIVE to CONNECTED RRC transition via RRC connection setup
Step 1: UE sends RRCConnectionResumeRequest message to gNB-DU; 

Step 2: The gNB-DU includes RRCConnectionResumeRequest 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.

Step 3: The gNB-CU cannot retrieve the UE context. However, it can accept the connection from such UE. 

Step 4: The gNB-CU allocates UE F1AP ID for the UE and generates RRCConnectionSetup message towards UE. The RRC message is encapsulated in UE CONTEXT SETUP REQUEST message
Step 5: The gNB-DU sends RRCConnectionSetup message to UE 

Step 6: The UE responses with RRCConnectionSetupComplete message to gNB-DU; 

Step 7: The gNB-DU encapsulates RRCConnectionSetupComplete message in UE CONTEXT SETUP RESPONSE message and send to gNB-CU.
---------------------------- End of TP ---------------------------
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