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1
Discussion

This document provides an analysis of some pending editor’s notes with regards to MICO mode.
1.1 
Registration area and MICO mode

“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.”
A valid registration area and the reachability of the device are independent characteristics. 

A valid registration area is bound the following criteria:

1.
The registration area needs to be contained by the serving area by the AMF (or a pool of AMFs). 

-
Otherwise, the UE would not know if the service request could reach the AMF with the UE context, and fail. This would cause a MICO UE to either try service request, fail if outside of the AMF serving area, and then perform registration procedure, which is really inefficient, or always perform registration procedure even for MO data, which is also inefficient. 
2.
The registration area should be bound by the mobility restriction

-
If the UE is in the allowed area, the registration area should be contained in the allowed area, independently of MICO mode. 

-
If the UE is in the non-allowed area, the registration should be contained in the non-allowed area, independently of MICO mode. 

3.
The registration area may be needed for tracking of the device. If the network needs the UE to update the location when stepping outside a certain area, use of registration area is the most effective way to trigger that update from the UE.

1.2
Allowing time for MT data while MICO UE is in CM-CONNECTED
“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 is a valid issue, but it is an issue that is similar in essence with other features that have been studied in the past.

For instance:

-  
In the context of deciding whether to keep a UE in connected mode or send to idle mode, depending on mobility and data communication frequency, in Rel-12 the Core Network Assistance information was defined for E-UTRAN/EPC. This information is meant to be used by eNB to set an appropriate inactivity timer. 

-
In the context of eDRX/PSM, a Pending Data indication in the next S1-AP message towards an eNB if the MME was aware that e.g. DL SMS was pending. If the eNB receives this indication, the eNB may take this information into account when determining user inactivity.
The MICO feature is yet another example where some indication from the core network may be useful for the RAN to set the inactivity timer, and more features may arise where this is needed.

Proposal: Rather than having this piece by piece approach, and end with multiple different indication that are meant to influence the RAN inactivity timer, is it proposed to have a unified Core Network assistance information, which indicates a preference for larger inactivity timer. The details may be postponed until the last rel-15 meetings where it becomes more clear which scenarios are needed from the different features. 
2
Proposal

It is proposed to adopt the following in TS 23.501. 

* * * * First Change * * * *
5.4.1
UE reachability in CM-IDLE

5.4.1.1
General

Reachability management is responsible for detecting whether the UE is reachable and providing UE location (i.e., access node) for the network to reach the UE. This is done by paging UE and UE location tracking. The UE location tracking includes both UE registration area tracking (i.e., UE registration area update) and UE reachability tracking ((i.e., UE periodic registration area update)). Such functionalities can be either located at 5GC (in case of CM-IDLE state) or 5G-RAN (in case of CM-CONNECTED state).
The UE and the AMF negotiate UE reachability characteristics in CM-IDLE state during registration and registration update procedures.

Two UE reachability categories are negotiated between UE and AMF forCM-IDLE state:

1.
UE reachability allowing Mobile Terminated data while the UE is CM-IDLE mode.

-
The UE location is known by the network on a Tracking Area List granularity
-
Paging procedures apply to this category.

-
Mobile originating and mobile terminated data apply in this category for both CM-CONNECTED and CM-IDLE mode.

2.
Mobile Initiated Connection Only (MICO) mode:
-
Mobile originated data applies in this category for both CM-CONNECTED and CM-IDLE mode.

-
Mobile terminated data is only supported when the UE is in CM-CONNECTED mode.

5.4.1.2
UE reachability allowing mobile terminated data while the UE is CM-IDLE

5.4.1.2.1
General characteristics

For this category, the UE reachability is determined by the following aspects:

-
The UE reachable time window: when the UE is reachable for paging in CM-IDLE. In the absence of any negotiation of UE reachable time window, the UE is assumed always reachable for paging while in CM-IDLE.

Editor's note:
How to negotiate when the UE becomes reachable is FFS and has dependency on RAN procedures for paging.

-
UE reachable area: This area is equal to the registration area provided by the AMF during initial registration or registration update procedures.

-
High latency communication: the handling of the mobile terminated data in the core network when the UE is unreachable for extended periods of time.

Editor's note:
high latency communication handling for 5G system is FFS.

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.
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, if the AMF is aware that some signalling or data might be pending in the network for the UE, the AMF may provide a Pending Data indication to the RAN. If the RAN receives this indication, the RAN may take this information into account when determining user inactivity. At inter-RAN node handovers, the target AMF may send a Pending Data indication to the target RAN node.

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 Changes * * * *
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