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Abstract of the contribution: This document describes a “long term network registration” solution for the low mobility feature.
Discussion
It is proposed to give the possibility to the MTC Device groups to register only once (or otherwise reduce their registration rate), in order to minimize signalling. 
Please note that this solution applies when both Low Mobility (with fixed location) and Time Controlled features are in effect.

This is an optimization feature, which would typically be coupled with a group based optimization, and becomes more relevant when network access frequency is high enough to justify using the network resources required to maintain network registration.
For example, if a group of MTC Device wakes up every month to report data, it may be acceptable to have the group register to the network each time, but if the group wakes up every hour it may become more interesting to keep the group registered at all time.

Proposal

It is proposed to include the following text in TR 23.888 (indicated with change markers).

First change

5.6
Key Issue – Low Mobility

5.6.1 
Use case description

Editor’s Note: Expand upon the Service Description use case, including technical constraints and interpretations.

For MTC Device with low mobility, several use cases should be captured in this TR as follows:

-
not move frequently and may move only within small area: e.g. health monitoring at home.

-
not move frequently but may move within wide area: e.g. mobile sales terminals.

-
not move normally, i.e. with fixed location: e.g. water metering.

For this kind of MTC Device, it is studied how to reduce the frequency of mobility management procedures and how to optimize the paging.

5.6.2 
Required Functionality

The required functionality for low mobility should result in:

-
reduction in resource usage for low mobility MTC Devices (e.g. paging, location management signalling, mobility context in MME/SGSN/MSC)
5.6.3
Solutions

5.6.3.1
Solution 1: Paging within configured area

5.6.3.1.1
General
For MTC devices that do not move frequently or move only within a small area, the paging area (e.g. TAI, CGI, ECGI) is configured in the HLR/HSS as a part of the subscription of the MTC subscriber. The SGSN/MME stores the paging area as part of the subscriber data as received from HLR/HSS.

During the mobile terminated service, the SGSN/MME pages the MTC Device within the specific area. The configured paging area is assumed to be smaller than typical paging areas for other UEs. Thereby paging traffic can be reduced.
An issue might be needed for reconfiguring subscription data when the network reconfigures some cells or the MTC Device is roaming.
5.6.3.1.2
Impacts on Existing Nodes

5.6.3.2.
Solution 2: Paging stepwise

5.6.3.2.1
General
For the MTC Device with low mobility, the SGSN/MME stores the RAI/TAI(s) like for any other UE and in addition the last known cell (i.e. CGI/ECGI) or last known service area (i.e. SAI) as provided by RAN in S1/Iu/Gb signaling. For low mobility MTC devices the MME preferentially includes only one TAI for TAI List in the accept message.

During the mobile terminated service, the SGSN/MME may page stepwise, e.g. first in the last known cell (i.e. CGI/ECGI) or last known service area (i.e. SAI) and if there is no response the SGSN/MME pages the MTC Device in a wider area, i.e. within the RAI or TAI List allocated to the MTC Device.
5.6.3.2.2
Impacts on Existing Nodes
5.6.3.3.
Solution 3:Paging within reported area

5.6.3.3.1
General
For the MTC Device with fixed location (i.e. not move normally), which can be deduced by the SGSN/MME when receiving the same area identifier (e.g. CGI, ECGI, SAI, RAI or TAI) via S1/Iu/Gb signalling during a predefined period or receiving a explicit report from the MTC Device. The SGSN/MME stores the area identifier and pages the MTC Device within the specific area.

When the MTC Device moves (e.g. for maintain purpose), the SGSN/MME detects the moving and pages within the new area which is reported by RAN or by the MTC Device explicitly.

5.6.3.3.2
Impacts on Existing Nodes
5.6.3.3.
Solution 4: Long Term Registration

5.6.3.3.1
General

This solution applies when both Low Mobility feature with fixed location and Time Controlled feature are in effect. 
It is possible to have MTC Devices or group of MTC Devices never deregister from the network (and optionally never release their IP Address). This reduces signalling, at the cost of a higher resource usage on CN nodes.
The network should have the possibility to dynamically turn on/off this feature (or otherwise adjust registration frequency).
Since keeping a large number of devices always registered is not practical, this solution should be coupled with a group based access method, in order to reduce the impact of the long term registration on CN nodes resource usage.

5.6.3.3.2
Impacts on Existing Nodes
5.6.4
Evaluation
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