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Abstract of the contribution: This contribution proposes that registration area applies to MO only UEs. However, it proposes to allow the AMF to provide an “all PLMN” indication in case the PLMN decides to provide a vlaid registration area in the whole PLLMN.
1.
Discussion
During SA2#118BIS, MO only mode was introduced in TS 23.501. One open issue was captured in the following editor’s notes:

Editor's note:
It is FFS whether AMF should provide a registration area to UE in MO only 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.
Editor's note:
If registration area is allocated to UE in MO only mode. Then the UE determines if it is within the registration area or not when it has MO data or MO signalling.
The main question is should a UE using MO only mode receive a registration area or should the MO only mode imply valid registration in ell the PLMN. 

Open issue: Does the MO only UE receive a registration area?

Forcing a PLMN to enable valid registration in a whole PLMN for MO only UEs is arbitrary and may limit the applicability of MO only feature.

For instance:

· The AMF may need to constrain the registration area based on need to impose Mobility Restrictions

· The Network may require to do tracking on the device.  

	Proposal 1: The AMF should provide a registration area as large as possible based on local policy in AMF e.g. the registration area size may be bound to Mobility restriction and be contained by the allowed area or by the requirement to do tracking. 


Note however, that an operator may want to allow the registration area to be the whole PLMN. This should be allowed as an operator choice. 

Therefore, it is proposed that the AMF may provide an “All PLMN” registration area for the case of MO only. 

	Proposal 2: The AMF may provide an “all PLMN” registration area indication to the MO only UE. In that case, tracking area update due to mobility does not apply.


2.
Changes to 23.501

START OF CHANGES

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

5GC
5G Core Network

5GS
5G System
5G-AN
5G Access Network

5QI
5G QoS Indicator

5G-RAN
5G Radio Access Network

AF
Application Function

AMF
Access and Mobility Management Function

AS
Access Stratum

CP
Control Plane

FQDN
Fully Qualified Domain Name
MICO
Mobile Initiated Connection Only
NEF
Network Exposure Function

NF
Network Function

NR
New Radio

NRF
Network Repository Function

PCF
Policy Control Function

QoE
Quality of Experience

SA NR
Standalone New Radio

SMF
Session Management Function

UPF
User Plane Function

NEXT CHANGE

5.4.1
UE reachability in CM-IDLE

5.4.1.1
General

The UE and the AMF negotiate UE reachability characteristics for the CM-IDLE state during initial registration and registration update procedures.

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

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

-
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 MICO 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.

NEXT 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: details of the procedures the UE in MICO mode performs for transitioning from CM-IDLE to CM-CONNECTED (e.g. SR or re-registration) are FFS.
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.
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.

A UE in MICO mode performs periodic registration at the expiration of the 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.
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