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1 Introduction
During RAN3#97 meeting, RRC inactive support in CU-DU architecture [1] is discussed. It is agreed to 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. In this paper, open issues for RRC inactive support in CU-DU architecture are discussed.
2 Discussion
During RAN2#99 meeting, the following agreements are achieved for RRC connection control involving RRC_INACTIVE mode, 
A1: For CONNECTED to INACTIVE RRC transition, a RRC Connection Release kind of message is used and is sent over SRB1.
A2: For INACTIVE to CONNECTED RRC transition, RRC Connection Resume Request kind of message is sent over SRB0 carried by RACH MSG3.
A3: 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.

A4: 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. FFS whether this MSG5 can be omitted in some cases.In the following, the connected to inactive state transition procedure and inactive to connected state transition procedure are listed based on RAN2’s agreements. 
2.1 RRC connected to RRC inactive
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Fig1. RRC connected to RRC inactive state transition procedure

At first, the gNB-CU determines the UE to enter into RRC inactive mode from connected mode. 
Step1: the gNB-CU generates RRC Connection Release message towards UE. The RRC message is encapsulated in F1AP message DL RRC MESSAGE TRANSFER.
Step 2: the gNB-DU forwards RRC Connection Release message to UE.
Step 3: gNB-CU sends F1AP message UE CONTEXT RELEASE REQUEST to gNB-DU.
Step 4: gNB-DU responds with F1AP message UE CONTEXT RELEASE RESPONSE.
Proposal 1

It is proposed RAN3 agree the proposed call-flow for the RRC connected to RRC inactive state transition.
2.2 RRC inactive to RRC connected
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Fig2. RRC inactive to RRC connected state transition procedure

Step 0: the gNB-CU sends F1AP paging message to gNB-DU upon receiving data from 5GC. 
Step 0’: the gNB-DU sends RAN paging message to UE.

Step 1: UE sends RRC connection resume request either upon RAN paging or upon UL data arrival.
Step 2: the gNB-DU includes RRC connection resume request in a non-UE associated F1AP message INITIAL UL RRC MESSAGE TRANSFER and transfer to the gNB-CU. The INITAIL UL RRC MESSAGE TRANSFER message should include new C-RNTI.
Step 3: the gNB-CU allocates gNB-CU UE F1AP ID and sends F1AP UE CONTEXT SETUP REQUEST to gNB-DU, which includes SRB ID and DRB IDs to be setup.
Step 4: the gNB-DU responds with F1AP message UE CONTEXT SETUP RESPONSE, which contains RLC/MAC/PHY configuration of SRB and DRBs provided by the gNB-CU. 

Step 5: the gNB-CU generates RRC connection resume message towards UE. The RRC message is encapsulated in F1AP message DL RRC MESSAGE.

Step 6: the gNB-DU forwards RRC connection resume message to UE.

Step 7: UE sends RRC connection Resume Complete message to the gNB-DU.
Step 8: the gNB-DU encapsulates RRC in F1AP message UL RRC MESSAGE TRANSFER and send to the gNB-CU. 
Proposal 2

It is proposed RAN3 agree the proposed call-flow for the RRC inactive to RRC connected state transition.
3 Conclusion and Proposals
Based on the discussion, we have the following observations and proposals:
Proposal 1

It is proposed RAN3 agree the proposed call-flow for the RRC connected to RRC inactive state transition.
Proposal 2

It is proposed RAN3 agree the proposed call-flow for the RRC inactive to RRC connected state transition.
Proposal 3

It is proposed RAN3 agree the TP for TS 38.401 in the annex. 
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8 RRC state transition
8.x.1
RRC connected to RRC inactive
This section gives the RRC connected to RRC inactive state transition given that gNB consists of gNB-CU and gNB-DU(s), as shown in Figure 8.x.1-1. 
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Fig 8.x.1-1. RRC connected to RRC inactive state transition procedure

At first, the gNB-CU determines the UE to enter into RRC inactive mode from connected mode. 

Step1: the gNB-CU generates RRC Connection Release message towards UE. The RRC message is encapsulated in F1AP message DL RRC MESSAGE TRANSFER.

Step 2: the gNB-DU forwards RRC Connection Release message to UE.

Step 3: gNB-CU sends F1AP message UE CONTEXT RELEASE REQUEST to gNB-DU.

Step 4: gNB-DU responds with F1AP message UE CONTEXT RELEASE RESPONSE.

8.x.2  RRC inactive to RRC connected
This section gives the RRC inactive to RRC connected state transition given that gNB consists of gNB-CU and gNB-DU(s), as shown in Figure 8.x.2-1. 
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Fig 8.x.2-1. RRC inactive to RRC connected state transition procedure

Step 0: the gNB-CU sends F1AP paging message to gNB-DU upon receiving data from 5GC. 

Step 0’: the gNB-DU sends RAN paging message to UE.

Step 1: UE sends RRC connection resume request either upon RAN paging or upon UL data arrival.

Step 2: the gNB-DU includes RRC connection resume request in a non-UE associated F1AP message INITIAL UL RRC MESSAGE TRANSFER and transfer to the gNB-CU. The INITAIL UL RRC MESSAGE TRANSFER message should include new C-RNTI.
Step 3: the gNB-CU allocates gNB-CU UE F1AP ID and sends F1AP UE CONTEXT SETUP REQUEST to gNB-DU, which includes SRB ID and DRB IDs to be setup.

Step 4: the gNB-DU responds with F1AP message UE CONTEXT SETUP RESPONSE, which contains RLC/MAC/PHY configuration of SRB and DRBs provided by the gNB-CU. 

Step 5: the gNB-CU generates RRC connection resume message towards UE. The RRC message is encapsulated in F1AP message DL RRC MESSAGE.

Step 6: the gNB-DU forwards RRC connection resume message to UE.

Step 7: UE sends RRC connection Resume Complete message to the gNB-DU.

Step 8: the gNB-DU encapsulates RRC in F1AP message UL RRC MESSAGE TRANSFER and send to the gNB-CU. 
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