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Abstract of the contribution:
This paper proposes using MTC subscription data to influence the SGSN/MME to set a long periodic RAU/TAU timer to reduce the frequency of mobility management procedures, for MTC devices of Low Mobility.
1. Discussion

In the current TS 22.368, there are requirements for the network operator to reduce the frequency of mobility management procedures or simplify mobility management and to dynamically configure the MTC Devices to reduce the frequency of the mobility management procedures or simplify mobility management.

Mobility management procedures include RAU/TAU caused by registration area change, periodic RAU/TAU and other reasons (e.g., changed UE access capabilities).
Periodic RAU/TAU is performed periodically by the UE at an interval, which is specified by the SGSN/MME and related to the current network configuration. The SGSN/MME runs a mobile reachable timer slightly longer than the periodic RAU/TAU timer to monitor the UE’s periodic RAU/TAU procedures. If the mobile reachable timer expires, SGSN/MME should stop paging to the UE. All kinds of UEs in a RA or a list of TAIs run the same long periodic RAU/TAU timer. In order to reduce the frequency of periodic RAU/TAU of the MTC devices among all the UEs, SGSN/MME needs some clear indication. The indication should be included in the MTC subscription data from the HLR/HSS. It fulfills the requirement of dynamically configuring the MTC Devices because the subscription data in SGSN/MME can be modified any time by the HLR/HSS. Also, it makes it possible for the network operator to define a specific frequency of mobility management for an MTC application. Two alternatives of using MTC subscription data to influence the SGSN/MME setting periodic RAU/TAU timer are given below:
Alternative 1: the SGSN/MME sets a longer periodic RAU/TAU timer and a longer mobile reachable timer for the MTC device compared to the normal H2H devices according to the subscription data during the Attach and RAU/TAU procedure. During the following RAU/TAU procedures, the SGSN/MME sets the periodic RAU/TAU timer and the mobile reachable timer for the MTC device according to the latest subscription data in it.

Alternative 2: the SGSN/MME deactivate the periodic RAU/TAU timer and mobile reachable timer for the MTC device by setting the timer value to zero or the timer value unit to binary 111 according to the subscription data or a explicit indication from the subscription data. If, later on, the network operator wishes to reactivate the periodic RAU/TAU, according to the latest subscription data in it, the SGSN/MME can include a normal timer value in the RAU/TAU Accept message during the next RAU/TAU procedure, or, the SGSN/MME can initiate a SGSN/MME-Initiated Detach procedure to the device with a re-attach indication and afterwards the SGSN/MME includes a normal timer value in the Attach Accept message.

2. Proposal
It is proposed to add the solutions to TR23.888 v.0.1.1 section 5.5 Key Issue – Low Mobility.
Start of 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 how to reduce the frequency of mobility management procedures and how to optimize the paging.

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.x
Solution x: setting a long periodic RAU/TAU timer
5.5.3.x.1
General
A long periodic RAU/TAU timer may become part of an MTC subscription. MTC subscription data are stored in the HLR/HSS and downloaded to the SGSN/MME during the Attach procedure. 

During Attach and RAU/TAU procedures the SGSN/MME sets the device’s periodic RAU/TAU timer and the mobile reachable timer according to the parameter from the MTC subscription data.
Editor’s Note: whether the GPRS timer IE needs to be changed for larger value is FFS.

By a specific coding of the subscribed RAU/TAU timer or by a separate subscription parameter the SGSN/MME can deactivate the periodic RAU/TAU timer and mobile reachable timer for the MTC device during Attach and RAU/TAU procedures.

If the subscribed periodic timer changes the SGSN/MME applies the new timer value during the next RAU/TAU procedure. Alternatively the SGSN/MME can initiate an SGSN/MME-Initiated Detach procedure with a re-attach indication to enforce an Attach procedure and provide the MTC device with the new timer value.

5.5.3.x.2
Impacts on Existing Nodes
End of change
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