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1 Introduction
In RAN3#99 meeting, it is agreed that gNB should support user inactivity monitoring gNB-CU and/or DU); gNB-CU(-CP) should be aware of user inactivity. In [1], it is proposed that inactivity monitoring should be located at gNB-CU(-UP). In this paper, RRC state transition evolving inactive are discussed.  
2 Discussion
In the following, the RRC state transition based on the assumption of inactivity monitoring at CU(-UP) are listed. 
2.1 RRC connected to RRC inactive
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Fig 1. RRC connected to RRC inactive state transition

Step 1: gNB-CU-CP sends E1AP message containing inactive timer to gNB-CU-UP.
Step 2: gNB-CU-UP performs UE inactivity monitoring based on the inactive timer. If inactive timer expires, gNB-CU-UP sends E1AP message containing inactive notification to gNB-CU-CP.

Step 3: gNB-CU-CP sends F1AP message UE CONTEXT RELEASE to DU, which piggyback RRCConnectionRelease with I-RNTI for the UE.
Step 4: DU forwards RRCConnectionRelease with I-RNTI to UE in inform it to enter into inactive mode. 

Step 5: gNB-CU-CP sends E1AP message UE CONTEXT MODIFICATION REQUEST containing inactive indication. 
2.2 RRC inactive to RRC connected
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Fig 2. RRC inactive to RRC connected state transition

Step 1: the old gNB-CU-UP sends E1AP message DL DATA ARRIVAL upon DL data arrival from UPF.
Step 2: gNB-CU-CP sends F1AP message PAGING to all the possible DUs.
Step 3: all DUs triggers RAN-based paging upon F1 paging. 

Step 4: UE performs RACH procedure towards DU (old or new).

Step 5: UE sends RRCConnectionResume message to DU.

Step 6: DU forwards RRCConnectionResume message over F1AP message UL RRC MESSAGE TRANSFER. 

Case 1: connect to old gNB-CU-UP

Step 7: gNB-CU-CP performs F1AP procedure UE CONTEX SETUP towards the old gNB-CU-UP. 

Step 8: gNB-CU-CP sends E1AP message UE CONTEXT MODIFICATION including F1-U DL TEID@DU. 
Case 2: connect to new gNB-CU-UP

Step 7’: gNB-CU-CP performs E1AP procedure UE CONTEX SETUP towards the new gNB-CU-UP. 

Step 8’: gNB-CU-CP performs F1AP procedure UE CONTEXT SETUP towards DU.
Step 9’: gNB-CU-CP sends E1AP message UE CONTEXT MODIFICATION REQUEST to the new gNB-CU-UP, including both F1-U DL TEID@DU and data forwarding indication.

Step 10’: the new gNB-CU-UP responds with E1AP message UE CONTEXT MODIFICATION RESPONSE including TEID for data forwarding.
Step 11’ gNB-CU-CP sends E1AP message UE CONTEXT RELEASE to the old gNB-CU-UP, including TEID for data forwarding provided by the new gNB-CU-UP. 
3 Conclusion and Proposals
Based on the discussion, we have the following observations and proposals:

Proposal 1

It is suggested that gNB should support user inactivity monitoring at gNB-CU-UP.
Proposal 2

It is proposed to capture the RRC active to inactive state transmission procedure into 38.401. 
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X
Overall procedures in CP/UP Architecture

X.Y
RRC state transition
X.Y.1 RRC connected to RRC inactive
This section gives the RRC connected to RRC inactive state transition given that gNB consists of gNB-CU-CP,gNB-CU-UP(s) and gNB-DU(s), as shown in Figure X.Y.1-1. 
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Fig X.Y.1-1 RRC connected to RRC inactive state transition

Step 1: gNB-CU-CP sends E1AP message containing inactive timer to gNB-CU-UP.

Step 2: gNB-CU-UP performs UE inactivity monitoring based on the inactive timer. If inactive timer expires, gNB-CU-UP sends E1AP message containing inactive notification to gNB-CU-CP.

Step 3: gNB-CU-CP sends F1AP message UE CONTEXT RELEASE to DU, which piggyback RRCConnectionRelease with I-RNTI for the UE.

Step 4: DU forwards RRCConnectionRelease with I-RNTI to UE in inform it to enter into inactive mode. 

Step 5: gNB-CU-CP sends E1AP message UE CONTEXT MODIFICATION REQUEST containing inactive indication. 
X.Y.2 RRC inactive to RRC connected
This section gives the RRC connected to RRC inactive state transition given that gNB consists of gNB-CU-CP,gNB-CU-UP(s) and gNB-DU(s), as shown in Figure X.Y.2-1. 
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Fig X.Y.2-1 RRC inactive to RRC connected state transition

Step 1: the old gNB-CU-UP sends E1AP message DL DATA ARRIVAL upon DL data arrival from UPF.

Step 2: gNB-CU-CP sends F1AP message PAGING to all the possible DUs.

Step 3: all DUs triggers RAN-based paging upon F1 paging. 

Step 4: UE performs RACH procedure towards DU (old or new).

Step 5: UE sends RRCConnectionResume message to DU.

Step 6: DU forwards RRCConnectionResume message over F1AP message UL RRC MESSAGE TRANSFER. 

Case 1: connect to old gNB-CU-UP

Step 7: gNB-CU-CP performs F1AP procedure UE CONTEX SETUP towards the old gNB-CU-UP. 

Step 8: gNB-CU-CP sends E1AP message UE CONTEXT MODIFICATION including F1-U DL TEID@DU. 

Case 2: connect to new gNB-CU-UP

Step 7’: gNB-CU-CP performs E1AP procedure UE CONTEX SETUP towards the new gNB-CU-UP. 

Step 8’: gNB-CU-CP performs F1AP procedure UE CONTEXT SETUP towards DU.

Step 9’: gNB-CU-CP sends E1AP message UE CONTEXT MODIFICATION REQUEST to the new gNB-CU-UP, including both F1-U DL TEID@DU and data forwarding indication.

Step 10’: the new gNB-CU-UP responds with E1AP message UE CONTEXT MODIFICATION RESPONSE including TEID for data forwarding.

Step 11’ gNB-CU-CP sends E1AP message UE CONTEXT RELEASE to the old gNB-CU-UP, including TEID for data forwarding provided by the new gNB-CU-UP. 
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