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1.
Introduction
According to SA2 agreements on #122 meeting, if the AMF has enabled MICO (Mobile Initiated Communication Only) mode for the UE, RRC inactive assistance information includes an indication that the UE is in MICO mode. Considering that the UE in MICO mode has different characteristics from the UE in normal mode and the RAN node can only decide to move a UE to RRC_INACTIVE based on the assistance information from the AMF, RAN2 need to discuss about the UE in MICO mode for RRC_INACTIVE. 
In this discussion paper we present our view on the UE in MICO mode for RRC_INACTIVE.
2.
Discussion
Based on SA2 agreements, the RAN node can decide whether the UE can be sent to RRC_INACTIVE after receiving “RRC inactive assistance information” and “RRC inactive assistance information” includes Registration Area, Periodic Registration Update timer, CN UE ID (SUPI mod x), Idle mode DRX cycle and/or an indication that the UE is in MICO mode. In other words, the RAN node may take an activation of MICO mode as a condition for determining whether to transit the UE to RRC_INACTIVE.

Observation 1. The RAN node may take an activation of MICO mode as a condition for determining whether to transit the UE to RRC_INACTIVE. 

When the AMF indicates MICO mode to a UE, the UE in MICO mode is unreachable while in RRC_IDLE and CM_IDLE. According to TS 23.501, a UE and the AMF negotiate the MICO mode during initial registration or registration update. That is, negotiation of MICO mode is performed while in RRC_CONNECTED and CM_CONNECTED and activation of MICO mode is started after transitioning to RRC_IDLE and CM_IDLE. Considering that the 5GC network is not aware of the UE transitions between CM_CONNECTED with RRC_CONNECTED and CM_CONNECTED with RRC_INACTIVE, basically the MICO mode cannot be applied to UEs in RRC_INACTIVE from the network point of view. 

Observation 2. Since NG-RAN connection is alive while in RRC_INACTIVE, basically the MICO mode cannot be applied to UEs in RRC_INACTIVE from the network point of view.
Nevertheless, if the RAN node decide to transit the UE to RRC_INACTIVE, following issues should be considered.

Issue A. UE reachability
A UE with MICO mode in RRC_IDLE and CM_IDLE need not listen to paging. However, since a UE with MICO mode in RRC_INACTIVE is in CM_CONNECTED, the core network will expect to deliver a mobile terminated data and/or signalling within acceptable amount time. Therefore, a UE with MICO mode in RRC_INACTIVE need to monitor RAN paging unlike a UE with MICO mode in RRC_IDLE. Of course, the RAN node can configure a long enough drx cycle for the UE in MICO mode, or configure appropriate time period of RAN notification area update (RLAU) at the same time, while setting the drx cycle to infinity. However, this behavior will cause additional battery consumption compared to MICO mode in RRC_IDLE.
Observation 3. To support RRC_INACTIVE to a UE in MICO mode, a UE with MICO mode in RRC_INACTIVE need to monitor RAN paging unlike a UE with MICO mode in RRC_IDLE. This behavior will cause additional battery consumption compared to MICO mode in RRC_IDLE.
Issue B. Data pending 
A UE in MICO mode is available for mobile terminating services only for the period of an RRC_CONNECTED time after a mobile originated event such as MO data/signalling. Therefore, the period and amount of the data will be different depending on the Ran drx cycle, but anyway the RAN node should keep the incoming data until the RRC connection is resumed due to a mobile originated event. In addition, when the UE tries to resume in other gNB not an anchor gNB, pending data in anchor gNB should be forwarded to a new serving gNB via X2 interface continuously. This could be burden to the RAN node and can cause delay in receiving data.
Observation 4. To support RRC_INACTIVE to a UE in MICO mode, the downlink data can be pending in the RAN node, and pending data in anchor gNB should be forwarded to a new serving gNB via X2 interface. This can be a burden to the RAN node.
In summary, there is no reasonable cause to support RRC-INACTIVE for a UE in MICO mode. Therefore, when the RAN node receives “RRC inactive assistance information” an indication that the UE is in MICO mode, the RAN node should not transit the UE to RRC_INACTIVE.
Proposal 1. A UE in MICO mode should not transit to RRC_INACTIVE.
3.
Conclusion
In this discussion paper we have presented our views and considerations about the UE in MICO mode for RRC_INACTIVE.
Observation 1. The RAN node may take an activation of MICO mode as a condition for determining whether to transit the UE to RRC_INACTIVE. 

Observation 2. Since NG-RAN connection is alive while in RRC_INACTIVE, basically the MICO mode cannot be applied to UEs in RRC_INACTIVE from the network point of view. 

Observation 3. To support RRC_INACTIVE to a UE in MICO mode, a UE with MICO mode in RRC_INACTIVE need to monitor RAN paging unlike a UE with MICO mode in RRC_IDLE. This behavior will cause additional battery consumption compared to MICO mode in RRC_IDLE.

Observation 4. To support RRC_INACTIVE to a UE in MICO mode, the downlink data can be pending in the RAN node, and pending data in anchor gNB should be forwarded to a new serving gNB via X2 interface. This can be a burden to the RAN node.
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