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1. Introduction
During RAN2#103bis meeting, discussion on introducing MICO mode in TS38.304 was kicked off. Although we confirmed that MICO mode should be mentioned in TS38.304, the proposed CR was not agreed as companies shared some concerns about supporting MICO mode in RRC_INACTIVE.
In this contribution, we share some understanding about MICO mode and provide some suggestions on how to specify it in TS38.304.
2. Discussion
Similar to Powering Saving Mode in LTE, MICO (Mobile Initiated Connection Only) mode was introduced in NR to save power in the UE	side.
A UE may indicate preference for MICO mode during Initial Registration or Registration Update procedure. The AMF, based on local configuration, Expected UE Behaviour if available, UE indicated preferences, UE subscription information and network policies, or any combination of them, determines whether MICO mode is allowed for the UE and indicates it to the UE during Registration procedure[1]. 
If the network accepts the use of MICO mode, the UE may deactivate the AS layer and activate MICO mode by entering the state 5GMM-REGISTERED.NO-CELL-AVAILABLE [2]. The AMF rejects any request for downlink data delivery for UE in MICO mode and whose UE CM state in the AMF is CM-IDLE with an appropriate cause. The UE in MICO mode is only reachable for mobile terminated data or signaling when the UE is in CM-CONNECTED.
Observation 1: After entering MICO mode, the UE may deactivate AS layer. UE in MICO mode is not reachable for mobile terminated data or signaling while CM-CONNECTED UE in MICO mode is reachable for mobile terminated data or signaling.
When AS layer is deactivated, a RRC_IDLE UE in MICO mode needs not perform the following tasks[3]:
-	Monitors a Paging channel for CN paging using 5G-S-TMSI;
-	Performs neighbouring cell measurements and cell (re-)selection;
-	Acquires system information and sends SI request (if configured).
The AS configuration (e.g. the cellReselectionPriorities and deprioritisationReq provided in the dedicated signaling)  can be kept and all the running timers can continue to run. If a timer expires while the UE is in MICO mode it is up to UE implementation whether it performs the corresponding action immediately or the latest when MICO mode is deactivated. When MICO mode is deactivated, the UE shall perform all idle mode tasks.
Proposal 1: When the UE is in RRC_IDLE state, upper layers may deactivate AS layer when MICO mode is activated. When AS layer is deactivated in MICO mode, the UE shall save the cellReselectionPriorities and deprioritisationReq provided in the dedicated signaling. The UE may continue to run the running timers but need not perform any idle mode tasks. If a timer expires while the AS layer is deactivated, it is up to UE implementation whether it performs the corresponding action immediately or the latest when AS layer is activated. When AS layer is activated, the UE shall resume all idle mode tasks. 
When a UE is released from RRC_CONNECTED to RRC_INACTIVE state, the core network is not aware of the UE transitions between CM-CONNECTED with RRC Connected and CM-CONNECTED with RRC Inactive state, unless the 5GC network is notified via N2 notification procedure. UE is still in CM_CONNECTED state. Thus, RRC_INACTIVE state UEs in MICO mode are reachable for mobile terminated data and signaling. 
Moreover, it is clear from the NAS spec that A UE may enter MICO mode only if it is in 5GMM-IDLE state: 
----------- --------------------------------------------------------24.501 ---------------------------------------------------------------
If the network accepts the use of MICO mode, the UE may deactivate the AS layer and activate MICO mode by entering the state 5GMM-REGISTERED.NO-CELL-AVAILABLE if:
a)	the UE is in 5GMM-IDLE mode for 3GPP access; and
b)	in the 5GMM-REGISTERED.NORMAL-SERVICE state for 3GPP access.
----------- --------------------------------------------------------24.501 ---------------------------------------------------------------
Based on the above, it is clear that the UE upper layers will not initiate MICO mode in RRC_INACTIVE or in RRC_CONNECTED states. 
Observation 2: MICO mode is only applicable to RRC_IDLE state.
Proposal 2: MICO mode is not supported in RRC_INACTIVE state.
Proposal 3: Endorse the CR in [4].
3. Conclusion and proposals
With the above analysis, we have the following observation and proposals:
Observation 1: After entering MICO mode, the UE may deactivate AS layer. UE in MICO mode is not reachable for mobile terminated data or signaling while CM-CONNECTED UE in MICO mode is reachable for mobile terminated data or signaling.
Proposal 1: When the UE is in RRC_IDLE state, upper layers may deactivate AS layer when MICO mode is activated. When AS layer is deactivated in MICO mode, the UE shall save the cellReselectionPriorities and deprioritisationReq provided in the dedicated signaling. The UE may continue to run the running timers but need not perform any idle mode tasks. If a timer expires while the AS layer is deactivated, it is up to UE implementation whether it performs the corresponding action immediately or the latest when AS layer is activated. When AS layer is activated, the UE shall resume all idle mode tasks.
Observation 2: MICO mode is only applicable to RRC_IDLE state.
Proposal 2: MICO mode is not supported in RRC_INACTIVE state.
Proposal 3: Endorse the CR in [4].
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