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Abstract of the contribution: Proposal on Interim agreements related to Mobility patterns.
Introduction
For mobility patterns; the concept should not impact the UE besides possibly that the UE may give input to the UEs historical mobility.

Mobility pattern is mentioned in the following KI#3 solutions in TR 23.799:

· Solution 3.11: Solution for dynamic mobility management

· Solution 3.14: Solution for determining UE mobility level
· Solution 3.24: Mobility pattern based mobility management
Solution 3.11 states:
“When the UE is in IDLE mode, the network assigns the list of tracking areas/cells and the timers for the periodic update of the list based on an algorithm that learns from the UE behaviour, i.e. the UE mobility pattern.”

For solution 3.11 the purpose of recording the mobility pattern of the UE is to make it possible to apply a dynamic mobility management for the UE in IDLE mode such as adapting the TAI list and periodic update timer to decrease network signalling.

Solution 3.14 states:
“The mobility level here is a variable determined by the core network to describe how UE moves, i.e. UE mobility pattern.”
“UE mobility information can be predictable UE mobility behaviours, e.g. UE mobility pattern or possible UE mobility level(s).”

For solution 3.14 the mobility pattern could be ‘no mobility’, ‘low mobility’ or ‘full mobility’. If the UE moves outside the allowed geographical area, less signalling is allowed. The purpose of creating a UE mobility pattern is to apply dynamic location management function and in particular limit the mobility signalling outside the allowed geographical area for a UE. Although the term “mobility pattern” is used, it seems that this contribution rather addresses mobility restrictions.


Solution 3.24 proposes that information is gathered and updated from the UE and presented to the network. This information could include mobility pattern/trajectories, mobility speed and service characteristics. 
The purpose of gathering the information is to perform mobility management optimizations e.g. determine UE states, limit MM signalling, optimize the paging area. Related to the MM signalling aspects the intention is impacts to TAI list. For the mobility speed and mobility properties the purpose is to limit the paging area (by influencing the TAI list and thus the paging area). Communication duration and communication period are also for influencing of TAI list. For MO only service it is to minimize the location tracking and reachability management from the network.

The solutions propose some dynamic mobility management handling. The solution 3.11 and solution 3.24 propose a dynamic TAI list for reducing UE registration updates and also the paging area. 

Solution 3.11 proposes to apply dynamic handling based on network learning from UE behaviour where the network keep track of the degree of UE mobility. As the purpose is to reduce the network signalling it is for the core network to determine what signalling can be reduced and it is also important that the algorithm used in the core network can work for all UEs.

For stationary subscribers the TAI list could shrink (e.g. one or few TAs). 

Observation 1:
It seems to be a common view to, based on mobility pattern, apply dynamic TAI list handling in the core network to reduce mobility triggered registration updates and to reduce the paging area based on UE mobility behaviour.

Solution 3.11 proposes to influence the periodic update timer for saving of network signalling. Solution 3.24 also addresses reachability management aspects. However, increasing the timer increases also the uncertainty of the UE location and thus it is not fully clear how and when to apply such a mechanism.
For stationary subscribers the periodic registration timer could increase (i.e. be set to a large value).
Observation 2:
In some situations, the core network may select a dynamic periodic registration update timer. 

For users accessing the network via a fixed point, it seems reasonable to make the core network dynamic mobility management handling based on mobility pattern optional and implementation specific and not something needed to standardize. For such users, it is not useful gathering any UE information about the mobility pattern.

Observation 3:
For users accessing via a fixed point, the core network mobility management handling based on mobility pattern should be optional and implementation specific. For such users, it is not useful gathering any UE information about the mobility pattern.
Proposal

It is proposed to capture the following updates in TR 23.799.
***** First Change *****
8.3
Interim Agreements on Key Issue #3: Mobility management
Interim agreements for CN/NAS state model on Key issue #3 Mobility Management are as follows:

1.
A single MM state model shall be specified consisting of

-
An MM De-registered state, in which the UE is not attached to the network; and

-
An MM Registered state, in which the UE is attached to the network. While MM Registered, the UE may be either

-
in a CN Idle state, in which the UE may only be tracked at CN location area level and may achieve at least a comparable power efficiency to that of LTE’s ECM IDLE state; or

-
in a CN Connected state, in which the UE location is known on the level of the serving RAN node.
2.
NextGen Core shall be able to optimize the MM procedures of a UE within the single MM state model.

3.
RAN2 is expected to define means for a UE in MM Registered CN Connected state not transmitting or receiving data to achieve a comparable power efficiency to that of a UE in CN Idle state. 
4.
The network shall be able to control whether a UE in MM Registered/CN Connected state uses handover or cell reselection.
Interim agreements for mobility on demand are as follows:

1.
The subscription data may include information which can be used to determine the UE mobility level.
2.
UE mobility level is determined by core network based on information such as UE subscription, UE capabilities, UE location, and/or network policies.
3.
UE mobility level can be changed, if it is allowed (e.g. the UE supports this change), due to, e.g., subscription, location, and/or policy change. In addition, UE mobility level can be updated during a mobility management procedure.
4.  For the mobility restriction aspects, the following applies:

A.  The core network may configure an “allowed area”, “non-allowed area” and “forbidden area” to a UE.

Editor's note:
The finest granularity of the areas above is FFS.

Editor's note:
Further details of what is allowed and not allowed in a “non-allowed area” and “forbidden area” e.g. emergency services is FFS.

B.
In an “allowed area”, the UE is permitted to initiate communication (using CP and UP) with the network as allowed by the subscription. 

C.
In a “forbidden area”, the UE is not permitted to initiate any (neither CP nor UP) communication with the network.

D.
In a “non-allowed area” the UE is not allowed to initiate SM signalling to obtain user services, but the UE can initiate mobility management signalling (e.g. in order for the network to be able to update the allowed area list, forbidden area list, track stolen equipment etc…). 
E.  The forbidden area has precedence over both the allowed area and the non-allowed area.

Interim agreements for mobility on demand aspects related to mobility patterns are as follows: 
1.
The CN may determine the UE mobility pattern based on statistics captured in the CN including CP based signalling e.g. mobility triggered registration updates.
2.
The UE mobility patterns may be used to optimize CP procedures for a UE e.g.

-
optionally applying a periodic registration updates timer; or

-
input to an efficient dynamic CN registration area list.

***** End of Change *****
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