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1 Introduction
SA1 has proposed the requirements on low mobility, and according to SA1 concerns the low mobility may have several means: no mobility, mobility restricted in a specific area, mobility with low frequency. 
Some contributions to low mobility which aims the PS network optimization (e.g. paging reducing) have been discussed, but still the mobility restriction has not been captured yet.
2 Discussions
To the category ‘Low Mobility’, there may be several aspects should be considered by SA2:
1) ISSUE 1: Define what kind of low mobility which should be mapped to the subscription.
a) ‘No Mobility’: 
This type of MTC devices is usually placed in a fixed area and never moves. If the mobility is detected it may be considered as abnormal case (e.g. been stolen).
b) ‘Less Mobility in a specific area’: 

This type of MTC device is registered in a specific area (e.g. TA, cell), and may be restricted to obtain service when moves out of that area. 
c) ‘Less Mobility with low frequency’: 
This type of MTC device is registered with low frequency mobility, and maybe considered as abnormal is it moves more frequently. It should be well noted this ‘Less Mobility with Low Frequency’ is sometimes combined with ‘Less Mobility in a specific area’.
2) ISSUE 2: Simplifying the network management of mobility, if the MTC device is ‘No mobility’ or ‘Less Mobility in a specific area’. (e.g. set longer TAU timer than normal).
3) ISSUE 3: Reducing network overload if large numbers of MTC device with ‘No mobility’ or ‘Less Mobility in a specific area’ are deployed in a small area. (e.g. paging optimization).

4) ISSUE 4: Restricting the behaviour when the MTC device is out of the specific area, if the low mobility here means ‘Restricted to move out a specific area’. (e.g. detach the MTC device, or restricts the uplink and downlink data transmission)
5) ISSUE 5: Reporting the event when the MTC device is out of mobility area, if the low mobility here means ‘Allow mobility in a specific area’.
3 Proposal
It is proposed to make the following changes to 3GPP TR 23.888 according to above discussion.
Start of the first change

5.5
Key Issue – Low Mobility

5.5.1 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 the following aspects:

-
how to reduce the frequency of mobility management procedures.
-
how to optimize the paging.
-
how to restrict the behaviour of the MTC device (e.g. access to the network or send data to the MTC Server) when the MTC Device moves out of the specific allowed area.
-
how to report the mobility event to the MTC service provider (e.g. the MTC Server).

5.5.2 Required Functionality

Editor’s Note: Capture agreements on requirements for solving the key issue. This subclause may be omitted if deemed unnecessary.

5.5.3
Solutions

5.5.3.1
Solution 1: Paging within configured area

5.5.3.1.1
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.

5.5.3.1.2
Impacts on Existing Nodes

5.5.3.2.
Solution 2: Paging stepwise

5.5.3.2.1
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.

5.5.3.2.2
Impacts on Existing Nodes

5.5.3.3.
Solution 3: Paging within reported area

5.5.3.3.1
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.

5.5.3.3.2
Impacts on Existing Nodes

5.5.3.4
Solution 4: Restricting behaviour of the MTC device

5.5.3.4.1
General

For the MTC device is only allowed to access to the network in a specific area, the operator may restrict the MTC device’s access to the network or the data transmission between the MTC device and the MTC Server when the MTC device is outside of the allowed area. Such restriction is defined in the MTC Subscription and is downloaded to the SGSN/MME, and may be transferred to the GGSN/PGW.

If the SGSN/MME detects the MTC device moves out of the allowed area, the SGSN/MME may detach the MTC device according to the instruction of the MTC subscription. If such mobility is detected by the GGSN/PGW, the GGSN/PGW may block the uplink or downlink data transmission according to the restriction instruction.

Editor’s Note: How could the GGSN/PGW obtain the restriction information is FFS.

5.5.3.4.2
Impacts on Existing Nodes
5.5.3.5
Solution 5: Reporting the mobility event

5.5.3.5.1
General

For MTC devices which are restricted in a specific area or allowed with low frequency, when the network detects the mobility beyond the allowed area or exceeds the frequency limitation, it shall be possible for the network to report this abnormal case to the MTC AS layer (e.g. the MTC Server).
The network decides to monitor the mobility event according to the MTC subscription, which includes appropriate mobility type and granularity. With the instruction the SGSN/MME performs such detection and reporting.

For the dynamically service control or monitoring purpose, the MTC Server may also subscribe/unsubscribe the mobility events dynamically from the network.
5.5.3.5.2
Impacts on Existing Nodes
5.5.4
Evaluation

End of the first change
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