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1
Introduction

After the RAN#71 meeting, a new WI was agreed [1] main objective of which is to develop a new radio access technology. A new radio access technology should allow a UE to stay in "always connected" mode, which effectively embraces a number of scenarios such as initial establishment of connection and/or transition to a state when a UE can start exchanging data with the network. To accomplish this goal, RAN WG2 has already agreed to introduce a new RRC state hence referred to as RRC_INACTIVE. 
In addition to the RRC_INACTIVE state offering low power consumption, SA WG2 has also specified so-called "mobile originated call only" (MICO) mode, which can also reduce UE power consumption in absence of any data transmission by allowing a UE not to listen to the DL paging channel. As there have been some discussions and concerns raised on whether RRC_INACTIVE state can co-exist with the MICO mode, and/or when which one should be selected, we provide our further technical analysis of both solutions.

2
INACTIVE state and MICO mode
With regards to the RRC_INACTIVE state, it is worth noting that one of its main features is that a UE is perceived as in the CM-CONNECTED mode from the core network perspective, which means that all the interfaces and data paths between the core network and the UE are up and running. Thus, whenever DL data arrives, the core network just sends this data to RAN, and it is the RAN responsibility to initiate the paging procedure to switch the UE into the RRC_CONNECTED state. 
As for the MICO mode, it has been stated in TS 23.501 that it is built on top of the IDLE mode functionality, i.e. a UE should be both in RRC_IDLE and CM-IDLE states. The additional power saving is achieved by allowing a UE not to listen to the DL paging channel; in other words it is only the UE that can initiate data activity with the network. From that point of view, RRC_INACTIVE and MICO do not conflict with each other as they cannot be even activated simultaneously. Since the MICO is applicable only for RRC_IDLE, a UE inevitably must leave the RRC_INACTIVE state. 

Observation 1a:
When a UE is in the RRC_INACTIVE state, it is perceived as in CM-CONNECTED by the core network.

Observation 1b:
The MICO mode is applicable only when a UE enters the RRC_IDLE/CM-IDLE state.

Observation 1c:
The RRC_INACTIVE state and the RRC_IDLE+MICO mode cannot be configured simultaneously. Nevertheless, a UE can support both of them.
When there are no user plane data exchanged with a UE, one could question whether the network should consider RRC_INACTIVE or the MICO mode for such a UE. In fact, the question can be formulated even in a more generic way: whether the network should consider RRC_INACTIVE or the RRC_IDLE (with or without MICO mode) state for a particular UE when no user plane data are exchanged. To our understanding this is a purely network decision, which could be based on the supported features, UE subscription, traffic profiles, etc. As an example, it might be more beneficial to keep a UE in RRC_INACTIVE for frequent data transmissions, irrespective of the fact whether it supports the MICO mode or not. At the same time, absence of data inactivity for a certain period of time could be considered as a trigger to move a UE to RRC_IDLE, especially if it supports the MICO mode.

It also bears noting that TS 23.501 also specifies the so-called "RRC Inactive assistance information" container, which in particular has an explicit indication on whether AMF has activated the MICO mode for a particular UE. In other words, RAN has all the necessary information to decide whether a UE should be kept longer in RRC_INACTIVE or whether there is a benefit in moving a UE more aggressively into the RRC_IDLE+MICO mode.

Observation 2a:
The AMF sends assistance information to RAN on whether MICO is enabled for a particular UE.

Observation 2b:
RAN has all the necessary information to decide whether a UE should be configured into RRC_INACTIVE (and kept there) or whether the RRC_IDLE+MICO mode should be configured.

3 Conclusion
In this discussion paper we have presented our view on co-existence between the RRC_INACTIVE state and the MICO mode. According to our technical analysis, the aforementioned solutions can be supported by the UE, but they are mutually exclusive from the configuration point of view, i.e. the network configures a UE either with RRC_INACTIVE or with RRC_IDLE (whereupon the MICO mode can be also enabled by AMF). And it is up to the network when and which configuration is activated.
Proposal 1:
A UE can support both RRC_INACTIVE and MICO mode. 
Proposal 2:
It is up to the network implementation and decision which mode and when is activated.
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