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Abstract of the contribution: Proposes a solution with explicit UE signaling to address task MM_WT_#2 UE reachability management.
1
Discussion

In legacy networks a UE can be paged for mobile terminated services by the network as long as it is attached to the network. In order to save power/battery, the UE is configured with a DRX scheme and/or a PSM scheme, which includes periods where the UE does not need to monitor the system information or be able to receive a page, but it still includes periods where the UE wakes up and listens for potential page intended for the specific UE (paging occasions).

Though, in some scenarios, the UE does not need or want to be paged at all, in order to prioritize power saving over reachability. One example could be if the UE enters enhanced coverage, since aggregating repeated signalling will be power consuming.
In Solution 3.6 an NG_POWER-SAVING state is proposed. In this state the UE deactivates its Access Stratum functions and only running the necessary timers. In order to enter the NG_POWER-SAVING state and no longer listen to paging an Active Timer needs to expire.

Furthermore, it is proposed in Solution 3.11 that the network assigns a list of tracking areas and timers for the periodic tracking area update. As long as the UE stays on the same tracking area (or group of tracking areas), the network progressively shrinks the list of tracking areas and increases the time required for the next periodic tracking area update. As a consequence the periodic tracking area update timers become longer and longer and eventually will stop to requiring the periodic tracking area update.

In both above mentioned solutions 3.6 and 3.11, it will take time before the UE can stop sending TAUs and stop listening to paging.
Additional some services may not be available in some geographical areas or during specific time periods, hence no mobile terminated services are required during these conditions. For example a specific UE type may only utilize MT service like SW update during a) specific time period or b) when a vehicle is in its service area or home base.
This contribution proposes a solution for immediately reducing signaling in the network and power optimization in the UE when paging procedure will not be utilized. The solution for this is that the UE should be able to inform the network when listen to paging is not needed. The UE informs this to the network in the existing TAU procedures. 

2
Proposal

It is proposed to agree the text below for inclusion in TR 23.799.
* * * Start of changes * * * *

6.3.x
Solution 3.x: Solution for explicit signaling to limit idle mode procedures
This solution addresses task MM_WT_#2 (UE reachability management) of key issue #3. The solution introduces a mechanism for a UE to limit some idle mode procedures and avoid unnecessary signaling in the network.
6.3.x.1
General description
This contribution proposes a solution for reduce signaling in the network and power optimization in the UE when paging procedure will not be utilized or periodic TAU procedure is not needed.
To further optimize both UE power consumption as well as system resources in the network for IDLE UEs it may be desirable for those UEs that do not always require MT services to limit some of its idle mode procedures, such as sending TAU and/or listening to paging. 
In addition to this it is also possible for the UE to utilize this mechanism during low battery condition to prioritize its operation over reachability.

The solution is to explicitly request stop sending TAU and stop listen for page whenever feasible. 
NOTE 1: This is only applicable to some type of UEs e.g. that are not required to receive PWS (Public Warning System) information or required to always support MT services.
6.3.x.2
Functional description

Editor's note: This clause will contain function descriptions and the interactions among the network functions.
6.3.x.2.1
Limited Reachability

When a UE wants to limit its reachability (i.e. enter MO only mode), the UE may indicate to the MM function during the mobility management procedure that it will stop performing periodic tracking area update procedures and stop listen to page. The UE may update its reachability limitations using tracking area update procedure.
The network keeps track of the latest reachability limitations of the UE. When the UE has limited reachability then a) UE does not perform TAU procedures and b) does not listen to page and c) the network does not execute paging.

To revert back from limited reachability the UE performs normal TAU procedure without indicating the limited reachability.
6.3.x.2.2
Limited mobility tracking

Similar to section 6.3.x.2.1 the UE utilizes an MM procedure to request limited mobility tracking reporting i.e. the UE does not perform periodic TAU procedures. This request can be triggered e.g. when the UE enters a location where the UE will be for a long period of time.
6.3.x.2.3
Signalling Flows
Figure 6.3.x.2.3-1.shows high level procedure description for the above solutions.
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Figure 6.3.x.2.3-1: MM procedure for the UE to request reduced MM signaling in IDLE mode
0. The UE is attached to the network and detects that it prefers to optimize/limit the Idle mode procedures. 

1. The UE uses an MM procedure to request a) “no P-TAU” within the same TA and/or b) “MO only mode”
2. The network acknowledged the request.
3. The UE adopts the agreed limited MM signaling, e.g. it no longer sends a P-TAU. In addition, if “MO only mode” then the UE is no longer reachable via a page and network is able to turn off the page signaling to the UE. 
NOTE: Note that the UE might be available for Mobile Terminating data transfer for a period of time (e.g. defined by RAN Activity Timer) right after a Mobile Originated procedure. It is for FFS whether and how MT data should be buffered in the network.
4. The UE uses an MM procedure to revert back from limited MM signaling to normal idle mode behaviour. 

6.3.x.3
Solution Evaluation

Editor's note: This clause will contain evaluation on the system impacts.
* * * End of Changes * * * 
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