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Abstract of the contribution: The intent of this contribution is to resolve editor’s note about how long the network maintains the UE in connected.
Discussion

In TS 23.501, MICO mode section has following Editor’s Note.
Editor's note:
When the UE is in CM-CONNECTED after it has sent MO Data it is FFS how long the network needs to maintain the UE in CM-CONNECTED to enable delivery of MT Data from an application server and/or DL over NAS of SMS, location services etc.
This EN is talking about the case when N2/N3 connection for the UE is released due to RRC inactivity during MT data from an application server or DL SMS is coming to the UE, e.g., in case of delay tolerant traffic. In order to enable delivery of MT data in such case, it is useful to keep the MICO mode UE connected for a while. Typically RRC inactivity timer is up to deployment specific. This feature is to have guard to avoid undesired connection release due to RRC inactivity for the specific case of UE: MICO mode UE with delay tolerant characteristic.
Proposal 1: Remove EN and capture this feature in the specification.

In order to proceed, two points should be discussed: first one is how to keep the UE in CM-CONNECTED; second one is how to determine the time to keep the UE in CM-CONNECTED.
First discussion point: How to keep the UE in CM-CONNECTED
There are two alternatives for the way to keep UE in CM-CONNECTED. RRC inactivity is determined by RAN and signals to AMF, there is nothing to do from UE perspective. 

NOTE: For our convenience, the timer for maintaining UE in connected can be called as MICO connection timer.
Alternative 1: AMF runs MICO connection timer after UE enters CM-Connected. And if N2 release request due to RRC inactivity is sent from the RAN node, and if MICO connection timer is running, the AMF rejects the N2 release request. Then RAN node takes this rejection into account for maintaining the UE in connected. 
In this alternative, concerned point is how AMF recognize there is ongoing user plane traffic. However, MICO mode UE most likely sends data traffic right after the UE enters CM-Connected. Therefore, expected time for delayed MT traffic can be approximated accurate. It can be considered to the AMF that at least the possible MT traffic for response of MO traffic will be delivered successfully if MICO timer is expired. 

Alternative 2: AMF informs RAN node MICO connection timer. Then RAN takes this information into account for RRC inactivity determination. 
In this alternative, it has RAN impact and usually RAN2 WG doesn’t specify RRC inactivity. It is up to implementation. But anyway AMF can inform RAN this as assistance information to handle the UE as required (e.g., keep UE connected in several seconds), then how to RAN use this doesn’t have to be specified but up to implementation. This alternative can be achieved along with the EN saying “It is FFS whether the AMF indicates to the RAN that the UE is in MICO mode.” If SA2 agrees AMF indicate to the RAN the UE is in MICO mode, the timer value can be piggybacked in this indication.
Proposal 2: Due to significant RAN impact, this paper proposes alternative 1.
Second discussion point: How to determine the time to keep the UE in CM-CONNECTED

This information can be based on local policy of the operator, specific operator service, or service characteristic for specific devices. The purpose of this feature is to adopt MT traffic characteristic which can be considered as communication pattern. Hence it is also possible to be configured by 3rd party application server in terms of external network capability exposure.
Proposal 3: The AMF can maintain the UE in CM-CONNECTED to enable delivery of MT data from an application server and/or DL over NAS of SMS, and/or location services based on the timer which can be configured by local policy or provisioned from AF.
Proposal

***** Start of Change *****
5.4.1.3
Mobile Initiated Connection only (MICO) mode

A UE may indicate preference for MICO mode during initial registration or registration update. The AMF, based on local configuration, 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.

The UE and core network re-initiates or exits the MICO mode at subsequent registration signalling. If MICO mode is not indicated explicitly in Registration, then both the UE and the AMF shall not use the MICO mode.

The AMF assigns a registration area to the UE during the registration procedure. When the AMF indicates MICO mode to a UE, the registration area is not constrained by paging area size. The network, based on local policy, and subscription information, may decide to provide an "all PLMN" registration area indication to the UE. In that case, re-registration to the same PLMN due to mobility does not apply.
Editor's note:
It is FFS whether AMF should provide a registration area to UE in MICO mode. If the registration area is provided, the registration area size may be bound to Mobility restrictions (i.e. the registration may be contained by the allowed area) and by requirements to perform tracking for the UE.

When the AMF indicates MICO mode to a UE, the AMF considers the UE always unreachable while in CM-IDLE. The CN rejects any request for downlink data delivery for an MICO UE in idle mode. The CN also defers downlink transport over NAS for SMS, location services, etc. The UE in MICO mode is only reachable for mobile terminated data or signalling when the UE is in CM-CONNECTED mode for the PDU sessions that are resumed.

When a MICO mode UE is in CM-CONNECTED after it has sent MO data, the AMF can maintain the UE in CM-CONNECTED to enable delivery of MT data from an application server and/or DL over NAS of SMS, and/or location services based on the timer which can be configured by local policy or provisioned from AF. In this case, the AMF keeps N2 connection for the UE until the timer is expired.
A UE in MICO mode performs periodic registration at the expiration of periodic registration timer.

A UE in MICO mode need not listen to paging while in CM-IDLE. A UE in MICO mode may stop any access stratum procedures in CM-IDLE, until the UE initiates CM-IDLE to CM-CONNECTED mode procedures due to one of the following triggers:

-
A change in the UE (e.g. change in configuration) requires an update its registration with the network.

-
Periodic registration timer expires.
-
MO data pending.
-
MO signalling pending (e.g. SM procedure initiated).
Editor's note:
It is FFS whether the AMF indicates to the RAN that the UE is in MICO mode.

If a registration area that is not the "all PLMN" registration area is allocated to a UE in MICO mode, then the UE determines if it is within the registration area or not when it has MO data or MO signalling.
***** End of Change *****
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