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1 Introduction

Like LTE system, the user inactivity monitoring is required to release RRC connection or SCG connection. Currently the user inactivity monitoring in network side is implementation specific in LTE system. But in NG-RAN architecture, CU-DU split is already defined and CP-UP separation is also being discussed. Which node manages the user inactivity monitoring has impact on F1 interface or CP-UP separation procedure.
In this contribution, we discusses how the location of user inactivity monitoring function will have impact on F1 interface or CP-UP separation procedure and proposes the handling of the user inactivity monitoring.

2 Discussion 
In LTE system, eNB can decide to suspend the RRC connection when UE inactivity timer in eNB is expired. But how to monitor UE inactivity monitoring and how to set up the inactivity timer value remain implementation specific. Further in LTE Rel-14, UE can be configured by RRC with data inactivity monitoring functionality, which is performed at MAC entity in UE. 

Different from E-UTRAN architecture, CU-DU split architecture is introduced and CP-UP separation in gNB-CU has been studied for NG-RAN architecture. The user inactivity monitoring can be performed at PDCP, RLC, or MAC layer. So if CU-DU is split, the user inactivity monitoring can be performed either at gNB-CU and gNB-DU. And, if CP-UP separation is applied and the user inactivity monitoring is performed in gNB-CU, the monitoring shall be performed at UP in gNB-CU. 

So if the user inactivity monitoring is performed in gNB-DU, it will have impact on F1 interface, but if the monitoring is in gNB-CU, it will have impact on CP-UP separation procedure.
Observation 1: Where the user inactivity timer is managed have impact on the F1 interface or CP-UP separation procedure.

We analysed two cases (in gNB-CU or gNB-DU) with the following two scenarios:
· Dual connectivity scenario

· CP-UP separation scenario

1) In case of dual connectivity
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(a) User inactivity monitoring in gNB-CU                   (b) User inactivity monitoring in gNB-DU

Figure 1. User inactivity monitoring in case of Dual Connectivity

· User inactivity monitoring in gNB-CU

. gNB-CU can monitor the user inactivity for all radio access.    

. gNB-CU doesn’t need to configure gNB-DU for the user inactivity monitoring.

. F1 interface is not impacted for user inactivity monitoring.

. gNB-CU doesn’t know the exact user inactivity over the air interface.

· User inactivity monitoring in gNB-DU

. Each gNB-DU shall monitor the user inactivity and report the event when the inactivity timer expires.
. gNB-CU make a decision of release depending on the report from gNB-DUs for a UE.

. gNB-CU should configure the user inactivity timer value to gNB-DU.
. F1 interface shall support the user inactivity monitoring procedure. (e.g. inactivity indication, user inactivity timer value configuration)

. gNB-DU can know the exact user inactivity over the air interface.

Observation 2: In case of Dual Connectivity operation, the user inactivity timer management in gNB-CU provides the benefit without the impact on F1 interface, but it has drawback that the exact user inactivity can’t be monitored.

2) In case of CP-UP separation
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(a) User inactivity monitoring in gNB-CU (UP)             (b) User inactivity monitoring in gNB-DU

Figure 2. User inactivity monitoring in case of CP-UP separation
· User inactivity monitoring in gNB-CU

. gNB-CU can monitor the user inactivity for all radio access.    

. gNB-CU doesn’t need to configure gNB-DU for the user inactivity monitoring.

. F1 interface is not impacted for user inactivity monitoring.

. gNB-CU doesn’t know the exact user inactivity over the air interface.

· User inactivity monitoring in gNB-DU

. Each gNB-DU shall monitor the user inactivity and report the event when the inactivity timer expires.

. gNB-CU make a decision of release depending on the report from gNB-DUs for a UE.

. gNB-CU should configure the user inactivity timer value to gNB-DU.

. F1 interface shall support the user inactivity monitoring procedure. (e.g. inactivity indication, user inactivity timer value configuration)

. gNB-DU can know the exact user inactivity over the air interface.

Observation 3: In case of CP-UP separation in gNB-CU, the user inactivity timer management in gNB-DU provides the benefit because active UPs for  a UE shall manage the timer and generate the inactivity timeout signalling if gNB-CU manages the user inactivity timer.

3 Conclusions
In this contribution, we discuss the user inactivity monitoring for CU-DU split architecture. We have the following observations:
Observation 1: Where the user inactivity timer is managed may have impact on the F1 interface or CP-UP separation procedure.

Observation 2: In case of Dual Connectivity operation, the user inactivity timer management in gNB-CU provides the benefit without the impact on F1 interface, but it has drawback that the exact user inactivity can’t be monitored.

Observation 3: In case of CP-UP separation in gNB-CU, the user inactivity timer management in gNB-DU provides the benefit because active UPs for  a UE shall manage the timer and generate the inactivity timeout signalling if gNB-CU manages the user inactivity timer.
Furthermore, based on the observations above we propose:
Proposal 1: Clarify which entity, gNB-CU or gNB-DU, manages the user inactivity timer in NG-RAN.
Proposal 2: Agree that gNB-DU manages the user inactivity timer and gNB-CU configures the user inactivity timer value to gNB-DU during UE Context Setup procedure.

The corresponding TPs are provided in [1] and [2]. 
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