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Abstract of the contribution: This contribution proposes different categories of mobility support in NextGen and proposes a solution to support dynamic mobility management in IDLE mode (Key issue #3 WT#3: “6. How to save resources for UEs that do not require full mobility?).
Discussion
Besides “no mobility” category for UEs connected to the  NextGen Core Network, we propose to have a common IDLE mobility management approach that dynamically adapts to the different mobility patterns of the UE.
Proposal
It is proposed to include the following solution in TR 23.799 clause 6.3 - Solutions for Key Issue 3: Mobility framework.
***** Start of Changes (all new text) *****
6.3.x
Solution 3.x: Solution for dynamic mobility management
This is a solution to Key issue 3: Mobility framework, MM_WT_#3, in particular related to the issue “6. How to save resources for UEs that do not require full mobility?”
6.3.x.1
Mobility categories
The NextGen system should support the following mobility categories:

· No mobility: the non-3GPP only UE is connected to the  NextGen Core Network using e.g. a fixed line, a residential gateway or a WLAN hot spot with a wired or a wireless backhaul. The key point is that devices connected to the mentioned non-3GPP accesses are not able of inter-system mobility, i.e. they cannot leave such non-3GPP accesses without losing connectivity with the NextGen Core Network.
· Restricted mobility: the allowed geographical area is limited and known by the UE (by pre-configuration and/or signalling); the UE is requested to send requests to the network only within the allowed geographical area (except tracking area updates), because the requests from the UE outside the allowed geographical area are rejected by the network (except tracking area updates).
NOTE: Tracking area updates are allowed outside the allowed geographical area because this information at the network could be used for some kind of services, e.g. tracking of stolen devices.

· Unrestricted mobility: no restrictions upon the allowed geographical area, i.e. the UE can move everywhere.

6.3.x.2
Functional description

For “no mobility” mobility category the UE doesn’t receive any list of tracking areas when it connects to the network and the UE is not requested to perform tracking area updates: IDLE mode is not applicable to those UEs; implicit (e.g., the network knows the UE is connected using a fixed line) or explicit signalling from the UE is used by the network to identify this category.

When in CONNECTED mode UEs belonging both to the “unrestricted mobility” and the “restricted mobility” category are tracked by the network across tracking areas, which may consist of many cells.

From the dynamic mobility management in IDLE mode perspective the “unrestricted mobility” and the “restricted mobility” categories behave the same way, as will be described in section 6.3.x.2.1: the only difference is in the need of an enforcement of the geographical restrictions for the “restricted mobility” category. 
6.3.x.2.1
Dynamic mobility management in IDLE mode
When the UE is in IDLE mode, the network assigns the list of tracking areas and the timers for the periodic tracking area update based on an algorithm that learns from the UE behaviour, i.e. the UE mobility pattern. 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 assigned to the UE where the UE can move without performing tracking area update; at the same time the network increases the time required for the next periodic tracking area update, i.e. the network progressively fine tunes the parameters in the algorithm to assign the list of tracking areas and the timers for the periodic tracking area update. For example, if at a certain point in time the UE becomes almost stationary then the network updates the UE at each tracking area update with a list of tracking areas that becomes smaller and smaller; if the UE becomes completely stationary the list of tracking areas could collapse to just one tracking area. Based on the same analysis of the mobility pattern, the network could provide the UE with periodic tracking area update timers that becomes longer and longer, up to stop requiring the periodic tracking area update.
The savings are expected in terms of paging resources, UE power consumption and network signalling load, at the price of the computational effort to adapt the list of tracking areas and the periodic tracking area update timers to the UE behaviour.
When the UE in IDLE mode moves beyond the border of the assigned tracking area(s), it shall perform a tracking area update (not a periodic tracking area update) to continue to be reachable by the network: that tracking area update triggers the network to reset the parameters in the algorithm used to assign the list of tracking areas and the timers for the periodic tracking area update to values  corresponding to a full mobility pattern.
6.3.x.3
Solution Evaluation


The solution allows to avoid the complexity of having in the network different configurations to manage almost static, low mobility and high mobility devices by proposing a single adaptive algorithm that learns from the UE behaviour to assign the list of tracking areas and the periodic tracking area update timers: all the UEs “potentially” capable of mobility, because provided of a 3GPP radio interface, are handled in an unified manner, even though they are actually stationary devices: it is the algorithm that converges to the appropriate treatment of such a devices once the network has learnt their mobility pattern.
The optimizations of paging areas and timers for periodic tracking area updates can be achieved also today in the EPC by implementation means, but they are proprietary solutions and it is up the vendors to make them available. On the contrary this solution introduces in Stage 2 the requirement for those optimizations as a mandatory feature of the NG System, to be further developed. 
***** End of Changes *****
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