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Abstract of the contribution:
It shall be possible for the network operator to optimize the mobility management procedures for Low Mobility MTC devices.
1. Discussion

In the current TS22.368, there are network improvement requirements to optimize the mobility management procedures about the Low Mobility MTC application. That is to say to reduce the frequency of mobility management procedures. These procedures are: RAU/TAU caused by registration area changes, periodic RAU/TAU and paging. Here describes the optimization of paging procedure for Low Mobility MTC Devices
For Low Mobility MTC devices, they don’t move frequently, e.g. fixed devices or nomadic devices. For fixed devices (for example, vending machine), they don’t move while they are located. For nomadic devices, they won’t move for a long period of time. After a period of time, these nomadic MTC Devices can be moved from one place to another and stay at the new place for long time. According to the above discussion about the feature of Low Mobility MTC Devices, these MTC Devices won’t change their location for a long period of time. That is to say that the Low Mobility MTC Devices are located in specific TA(s), RA(s) or Cell(s) for a long period of time, it is unnecessary for the network to page the UE in a large TA list or RA as the normal UE (a UE with high mobility) and also no need for the network to allocate a large TA list but a specific TA or RA to these MTC Devices. So it shall be possible to optimize paging procedure for these Low Mobility MTC Devices. Three solutions are given below:

Solution 1: The location data (specific TA, RA, cell or group cells etc) is stored in the HSS for the Low Mobility MTC Devices. The SGSN/MME is provided with the location data from the subscription data, and the SGSN/MME would page the MTC Device in the paging area of the location data stored in HSS. But for nomadic devices, the location would be changed for a period of time. For this scenario, the SGSN/MME may page stepwise, e.g. first in the last known cell (i.e. CGI/ECGI) 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.
Solution 2: The SGSN/MME deduces and records the location data for the MTC Device according to the Low Mobility MTC Feature and the current location (i.e. CGI or ECGI) of the MTC Device reported by radio network when MTC device is start first time. And also the SGSN/MME would allocate a small TAI or TAI list or RA to the MTC Device. So for MT services, the SGSN/MME may page stepwise, e.g. first in the last known cell (i.e. CGI/ECGI) 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. 
Solution 3: The SGSN/MME deduces the MTC Device in “settled” state and allocates it a settled area by receiving Location Update from the same area for certain times or by receiving report from the MTC Device due to its camping at the same area for certain time. The SGSN/MME will page the “settled” MTC Device only in this settled area unless the MTC Device is in “floating” state. “Floating” state can be deduced by the SGSN/MME by receiving signalling of the MTC Device from another area beyond the settled area or by receiving report from the MTC Device due to its mobility out of settled area, or by receiving no response when paging a “settled” MTC Device in the settled area. The MTC Device is in “settled” state when it is placed at one place for long time and becomes “floating” state when it moves, which happens infrequently.
The given solutions above are all to optimize the paging procedure for the Low Mobility MTC Device. And some solutions could also solve other requirements.

2. Proposal
It is proposed the following requirement is added to the TR23.XXX (for M2M WI). It shall be possible for the network operator to optimize paging mechanism for Low Mobility MTC Devices. 
Start of the first change
4
Architectural Baseline
Editor's note:
This section is intended to list the architectural requirements necessary to support the objectives of the WID. Service requirements are to be listed in TS 22.368.

4.1 
Architectural requirement 
y. The system architecture shall be able to support the low mobility feature.
4.2
Architectural principle
Start of the Second change
5 Key Architectural Issues
5.x
Key Issue - network improvements for Low Mobility

5.x.1.
Description of Low Mobility optimisation category
In both GPRS and EPS system, the network does the mobility management to the UE attaches in it. This optimization category which is for devices with low mobility (e.g. some of MTC devices never move or move infrequently), should be taken into account to save the network resource. The following solutions are described for this issue.

5.x.2
Solutions for low mobility
5.x.2.1
Solution1

For MTC devices that do not move frequently or move only within a small area, the paging area (e.g. RAI, 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.

5.x.2.2
Solution2
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) as provided by RAN in S1/Iu/Gb signaling. For low mobility MTC devices the MME preferentially includes only one TAI 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) 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.x.2.3
Solution3
The SGSN/MME deduces the MTC Device in “settled” state and allocates it a settled area by receiving Location Update from the same area for certain times or by receiving report from the MTC Device due to its camping at the same area for certain time. The SGSN/MME will page the “settled” MTC Device only in this settled area unless the MTC Device is in “floating” state. “Floating” state can be deduced by the SGSN/MME by receiving signalling of the MTC Device from another area beyond the settled area or by receiving report from the MTC Device due to its mobility out of settled area, or by receiving no response when paging a “settled” MTC Device in the settled area. The MTC Device is in “settled” state when it is placed at one place for long time and becomes “floating” state when it moves, which happens infrequently.
5.x.3
Evaluation
End of the first change
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