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Abstract of the contribution: This paper propose to update MO only mode description in order to realize more efficient and concrete UE behaviour. Also it is proposed to resolve some EN and update the description of UE reachability in CM-IDLE to TS 23.501 accordingly.
Discussion
Agreements for reachability and MO only are as follows:
1.
Based on UE indicated preferences, UE subscription data and network policies, or any combination of them, the NG CN determines whether MO only mode is applied for the UE and indicates it to the UE during registration signalling. The UE and core network re-initiates (or exits) the MO only mode at subsequent registration signalling.

2.
A UE in MO only mode is characterized by the UE performing a registration upon the expiration of a registration timer (with potentially a very long periodic registration timer value), but not listening to paging.
NOTE 3:
In case the UE is in MO only mode then CN needs to inform RAN that the UE will not listening to paging. e.g. RAN can decide to never keep an inactive MO only mode UE in RRC Inactive state.
3.
The core network does not attempt to page a UE in MO only mode and hence the UE is only reachable from the core network when the UE initiates communication during the time the UE stays in CN connected mode.

NOTE 3a:
For a UE in CN idle, it is to be determined in the normative phase whether MT data is stored/buffered in the core network, and whether additional functionality e.g. equivalent to an active time is required.

4.
For a UE in MO only mode the core network determines the frequency of periodic registration.

NOTE 4:
It is FFS how long response time from an application server can be supported when a UE is in MO only mode e.g. how can the UE be reachable for a longer period after sending a request to an application server.
As capture in above, SA2 discussed the concept of MO only mode quite long time. The basic concept of MO only is that a UE does not require terminated service while a UE is in CM-IDLE. Therefore tracking UE by a NW is not required and is not necessary. Also it is desirable that AMF allocates a very long periodic registration timer so MM signalling of the UE is minimized.
Sourcing company still understands that we should introduce MO only mode which is very specialized for specific usage and its own purpose. Therefore it is proposed as below:

Proposal 1: change the naming of MO only mode to Paging off mode.

As we agreed, MO only is not solely mobility originated only since termination service is still available while the UE is in connected mode. The overall concept of MO only in TR 23.799 is "Paging off" rather than "MO only". Therefore it is proposed to change the naming of "MO only" to "Paging off".

Proposal 2: Do not perform mobility based TAU. To realize this, AMF does not allocate TA or may allocate fake TA.

As we agreed study phase, it is proposed that a UE applying MO only mode (i.e. paging off) does not perform mobility based TAU to minimize unnecessary MM signalling. Since a UE does not perform mobility based TAU, the UE may attempt service request to AMF which is not serving AMF previously. Therefore the UE shall include serving AMF id to resolve this.

Proposal 3: UE applying MO only mode (i.e. Paging off mode) shall include serving AMF id to RRC message which delivers NAS message (i.e. Service Request).
Proposal 4: AMF allocates a very long periodic timer for periodic TAU.
As we agreed in study phase, AMF allocates a very long periodic timer for UE applying MO only mode to minimize UE MM signalling.

Proposal

Add the following to the TS 23.501.

*************** Start of changes *********************

5.4.1
UE reachability in CM-IDLE

5.4.1.1
General

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

There are two UE reachability categories in CM-IDLE negotiation:

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.
Paging off mode

-
Mobile originated data applies in this category for both CM-CONNECTED and CM-IDLE mode.

-
Mobile terminated data is not supported when the UE is in CM-IDLE mode, it is only supported when the UE is in CM-CONNECTED mode.


5.4.1.2
UE reachability allowing Mobile Originated 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 registration and 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
Paging off mode

A UE may indicate preference for Paging off mode during registration and/or registration update. The AMF, based on subscription, local configuration based on UE indicated preferences, UE subscription information and network policies, or any combination of them, determines whether Paging off mode is applied for the UE and indicates it to the UE during registration signalling.

The UE and core network re-initiates or exits the Paging off mode at subsequent registration signalling. If a UE wants to apply Paging off mode, the UE explicitly indicates in every registration and registration update.
When the AMF applies Paging off mode to a UE, AMF does not allocate Registration area or allocate unique TA. Therefore the UE does not perform Registration area update upon mobility.

When the AMF applies Paging off mode to a UE, the AMF considers the UE always unreachable while in CM-IDLE. The UE in Paging off mode is only reachable for mobile terminated data or signalling when the UE is in CM-CONNECTED mode. The CN rejects any request for downlink data delivery for a Paging off UE in idle mode. The CN also does not allow downlink transport over NAS for SMS, location services, etc.

A UE in Paging off mode performs periodic registration as determined by the periodic registration timer.
NOTE:
AMF should allocate very long period of registration timer so signalling transition while the UE is in CM-IDLE will be minimized for this Paging off mode UE.
A UE in Paging off mode does not listen to paging while in CM-IDLE. A UE in Paging off 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. want to escape from Paging off mode) requires an update its registration with the network.

-
Periodic registration timer expires

-
MO data pending

-
MO signalling pending (e.g. SM procedure initiated)


The UE applying the Paging off mode, the UE shall include AMF identity in RRC message which delivers Initial NAS message (i.e. Service Request) so RAN can properly select appropriate AMF.
*************** End of changes *********************
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