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1 Introduction
In RAN3#99 meeting, it is agreed that gNB should support user inactivity monitoring, but which node, gNB-CU and/or gNB-DU should be in charge of user inactivity monitoring, is still pending on further discussion. In this paper, location of user inactivity monitoring and the principle of inactivity monitoring are further discussed, under the scenario of gNB-CU-CP and gNB-CU-UP separation.  
2 Discussion
2.1 Location of inactivity monitoring 

Based on RAN3#99 meeting offline discussion [1], there’re mainly three options for inactivity monitoring, here we assume that if it is gNB-CU to monitor, it should be gNB-gNB-CU-CP.
	Option
	Locations
	Impact on gNB-CP-UP gNB-CU-CP separation
	Impact on gNB-CU-DU split

	Option 1
	CU(-UP)
	User inactivity reporting over E1 
	No impact on F1

	Option 2
	DU
	May impact on E1
	User inactivity reporting on F1

	Option 3
	Both CU(-UP) and DU
	User inactivity reporting over E1 
	User inactivity reporting on F1


Table 1
location of inactivity monitoring
The supporters for option 2 proposed that more precise monitoring at DU was possible based on UE buffer status and retransmissions. However, either UE buffer status or retransmission is only helpful for prediction of activity/inactivity. In fact, DU should confirm that the UE is indeed inactive but not to predict it will enter into inactive in the near future. Therefore, no obvious advantage of monitoring at DU. Besides, we can see that option 1 i.e., inactivity monitoring at CU(-UP) has the minimum specification impact for gNB-CU-DU split and CP-UP split. Therefore,  
Proposal 1

It is suggested that gNB should support user inactivity monitoring at gNBCU-UP. 
2.2 Principle of inactive monitoring
For gNB-CU-DU architecture, it is agreed that CU shall inform DU to release UE context when UE enters into RRC_INACTIVE mode. Based on RAN2 discussion, the UE context in RRC_INACTIVE includes the configuration of radio bearers, logical channels and security etc. For CP-UP architecture, it is the gNB-CU-UP who connects to UPF and maintains the configuration radio bearers and security as well as gNB-CU-CP. gNB-CU-UP shall not release the connection with UPF as RRC_INACTIVE should be invisible for the core network unless the core network request the RRC state of the UE. Therefore, 
Proposal 2
It is proposed that gNB-CU-UP shall not release UE context when UE enters into RRC_INACTIVE mode. 
In order to monitor the UE activity, gNB-CU-UP shall maintain an inactive timer for each UE, which should be configured by gNB-CU-CP to be in charge of that. Otherwise, if gNB-CU-UP sets the inactive timer by itself, gNB-CU-CP is not able to control the state transition. Besides, when the inactive timer of the UE expires, gNB-CU-UP should inform gNB-CU-CP to let it decide whether to inform the UE to enter into RRC_INACTIVE mode. 
Proposal 3
It is proposed that gNB-CU-CP configures an inactive timer for gNB-CU-UP and gNB-CU-UP informs gNB-CU-CP when the inactive timer of the UE expires. 
If gNB-CU-CP decides to let the UE enter into RRC_INACTIVE mode, it should inform gNB-CU-UP to preserve the UE context. As gNB-CU-CP shall inform DU to release UE context when UE enters into RRC_INACTIVE mode. It should be discussed whether gNB-CU-UP shall release the F1-U tunnel.
Proposal 4
It is proposed that gNB-CU-UP should be informed when UE enters into RRC_INACTIVE mode. 

When DL data arrival from UPF, gNB-CU-UP should notify gNB-CU-CP of the DL data arrival, in order for the gNB-CU-CP to trigger RAN-based paging. 
Proposal 5
It is proposed that gNB-CU-UP should notify gNB-CU-CP of DL data arrival for UE in RRC_INACTIVE mode. 
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 that gNB-CU-UP shall not release UE context when UE enters into RRC_INACTIVE mode. 

Proposal 3
It is proposed that gNB-CU-CP configures an inactive timer for gNB-CU-UP and gNB-CU-UP informs gNB-CU-CP when the inactive timer of the UE expires. 
Proposal 4
It is proposed that gNB-CU-UP should be informed when UE enters into RRC_INACTIVE mode. 

Proposal 5
It is proposed that gNB-CU-UP should notify gNB-CU-CP of DL data arrival for UE in RRC_INACTIVE mode. 
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