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Abstract of the contribution: The network should be able to indicate whether the UE always performing registration update before sending Service Request when it assigns “all PLMN” registration area.
1.
Discussion
If a MICO UE is configured with a “all PLMN” registration area, it will not perform mobility based registration update procedure. The MICO UE may still perform periodic updates but the configured periodic update timer may be very long. It is recognized that it is very likely that such MICO UEs may be served by a different new AMF when it needs to send MO data or signalling, and because the new AMF doesn’t have the UE context, the service request may be rejected. Upon the service reject, the UE needs to perform registration update with the new AMF in order to send MO data/signalling.
In our opinion, the most significant impact of this situation is the delay of MO communication caused by the wasteful service request/reject procedure. Had the UE known the serving AMF is new, it may initiate registration update instead of service request, probably with Active Flag, to avoid service rejection.
However, if there is no stringent service requirement for the UEs to send MO data or signalling immediately, there is no serious consequence if service request is rejected first. For those UEs, no special solution is needed. 

It might be critical for some UEs to send MO data or signalling as fast as possible, and for those UEs the NW may choose to either configure a regular registration area (probably the same as the serving AMF’s service area) or mandate the UE to always perform registration update before service request. The NW may make the mandate based on the UE’s service requirement, mobility pattern, frequency of communication, etc. The NW may provide an indication during the MICO UE registration procedure that it should perform the registration update before service request.
Proposal 1: For MICO UEs that don’t require immediate MO data or signalling, no special solution is needed if “all PLMN” registration area is configured.

Proposal 2: For MICO UEs that do require immediate MO data or signalling, the NW may provide a configuration that mandates the UE to always perform registration update before service request. 
2.
Proposal
It is proposed to adopt following text in TS 23.501.
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 to the UE. In that case, re-registration to the same PLMN due to mobility does not apply. If “all PLMN” registration area is configured for the UE, the network, based on UE subscription information, mobility pattern, etc., may provide an indication that the UE needs to always perform registration update before sending service request.
Editor's Note: whether the AMF does not allocate a periodic registration timer when providing an "all PLMN" registration area or provides a very long periodic registration timer is FFS.

If mobility restrictions are applied to a UE in MICO mode, the AMF needs to allocate an allowed area/non-allowed area to the UE as specified in clause 5.3.4.1.
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.
In order to allow for timely delivery of mobile terminated data and/or signalling, when a UE in MICO mode transitions to CM-CONNECTED, the AMF may provide a Pending Data indication to the RAN node. If the RAN node receives this indication, the RAN node may take this information into account when determining user inactivity.
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.
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