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Introduction
At the last RAN3 meeting, the monitoring of inactivity was discussed. As reported in the Chairman notes, the following agreement was achieved:
· gNB should support user inactivity monitoring (at CU(-UP) and/or DU); CU(-CP) should be aware of user inactivity;
Meanwhile, the following options for performing inactivity monitoring were identified:
a) Allow only at CU(-UP);
b) Allow only at DU;
c) Allow both at CU(-UP) and at DU.
In this contribution, we provide our analysis of the options above and we propose a compromised solution.
Introduction
Based on the discussion at the last RAN3 meeting, a comprehensive comparison between options (a), (b) and (c) was endorsed in R3-181405 [1]. 
According to R3-181405, three main advantages of option (b) w.r.t. (a) are:
· Lower implementation effort: The gNB-DU needs to monitor data traffic for generating L2 measurements (e.g., that needs to be reported to the O&M system periodically for observability reasons). In addition, the gNB-DU needs to monitor data traffic for MAC deactivation control, MAC DRX control, MAC performance monitoring, etc. For this reason, it is believed that all gNB-DU implementations will support inactivity monitoring.
· More accurate monitoring of user inactivity: The gNB-DU can start the inactivity timers from the exact moment when the UE (and/or DRB) is not involved in any data transmission. For example, in DL the gNB-DU can start the inactivity timer as a soon as all the data in the RLC buffers are acked by the UE. On the other hand, the CU(-UP) needs to wait for a DDDS from the gNB-DU to start the inactivity timer. In some gNB-DU implementations, it may take some time before the gNB-DU sends the DDDS to the CU(-UP) and in addition there is the F1-U delay to consider. Furthermore, the gNB-DU is the only node to have an understanding of the UL buffer size at the UE and it is therefore able to judge if any more standing data will need to be transmitted over the UL. This makes the inactivity monitoring far better. Therefore, the monitoring at the gNB-DU is indeed more accurate.
· Same implementation of inactivity monitoring in all deployment scenarios: The same implementation of inactivity monitoring can be utilized for both a monolithic gNB-CU and a split-gNB-CU (CU-CP and CU-UP) deployment scenarios. This may simplify both product implementation (for vendors) and network configuration (for operators). 
Meanwhile, according to R3-181405, the main advantage of option (a) w.r.t. (b) is:
· No signaling required for the monolithic gNB-CU case: When the gNB-CU identifies that the UE has been inactive for a given amount of time it can immediately take actions. There is no need for reporting over the F1 and signalling over the network interface can be reduced. 
· Additional note. In R3-184105 another advantage is mentioned for option (a) over (b): “For lower layer split, user inactivity monitoring will anyways be at CU”. However, the lower-layer split is a completely different architecture, and there is no clear definition of “CU” and “DU “for this architecture. Therefore, it is incorrect to state that “For lower layer split, user inactivity monitoring will anyways be in CU”, as there is no definition of what is a “CU” in this context. It should be also noted that a lower-layer can be cascaded with a higher-layer split, in which case reporting is still needed on either F1 and/or E1. Therefore, this advantage is not applicable.
[bookmark: _Hlk510607582]From the discussion above, it appears to us, that option (b) is overall beneficial w.r.t. (a). On the other hand, we understand that option (a) may be better in some deployment scenarios (e.g., based on monolithic gNB-CU). An operator may also want to adopt option (a) in case of CP-UP split. Therefore, option (c) seems to be a good compromise and the best way-forward. 
Observation 1:	Option (c) seems to be a good compromise and the best way-forward.
In R3-184105, the following two obstacles are mentioned for proceeding with option (c):
· Interoperability issues: There may be interoperability issues among vendors that implement different options, unless either monitoring at CU(-UP) or monitoring at DU can be mandated;
· More implementation effort for vendors: Vendors may end up having to support both monitoring at CU(-UP) and monitoring at DU.
As explained above, we believe that all gNB-DU implementations will anyway need to support inactivity monitoring for different reasons. Therefore, it seems that implementing a monitoring and reporting function in the gNB-DU does not require extra implementation effort. On the other hand, inactivity monitoring and reporting in the CU-UP may be optional. Based on the assumption that the gNB-DU always supports inactivity monitoring and reporting, interoperability problems can be avoided.
Observation 2:	All gNB-DU implementations need to support inactivity monitoring for different reasons (e.g., UE observability). Inactivity monitoring at CU-UP can be optional.
Based on the discussion above, we propose the following way-forward:
Proposal 1:	The gNB-DU shall support inactivity monitoring and reporting. The CU(-UP) may support inactivity monitoring and reporting. 
Proposal 2:	Introduce on the E1 interface support for the following functions:
· The CU-CP requests the CU-UP to monitor and report inactivity;
· If supported, the CU-UP monitors and report inactivity;
· If not supported, the CU-UP rejects the request with appropriate cause.
Proposal 3:	Introduce on the F1 interface support for the following functions:
· The CU(-CP) requests the gNB-DU to monitor and report inactivity;
· The gNB-DU monitors and reports inactivity.
A CR to reflect proposal 3 is provided in R3-182205. 
A CR to reflect proposal 2 will be provided later.
Conclusion 
In this contribution, we discussed monitoring of inactivity.
Proposal 1:	The gNB-DU shall support inactivity monitoring and reporting. The CU(-UP) may support inactivity monitoring and reporting. 

Proposal 2:	Introduce on the E1 interface support for the following functions:
· The CU-CP requests the CU-UP to monitor and report inactivity;
· If supported, the CU-UP monitors and report inactivity;
· If not supported, the CU-UP rejects the request with appropriate cause.
Proposal 3:	Introduce on the F1 interface support for the following functions:
· The gNB-CU(-CP) requests the gNB-DU to monitor and report inactivity;
· The gNB-DU monitors and reports inactivity.
A CR to reflect proposal 3 is provided in R3-182205. 
A CR to reflect proposal 2 will be provided later.
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