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Abstract of the contribution: This contribution proposes solutions to reduce periodic LU/RAU/TAU signalling for MTC devices requiring MTC low mobility feature. 
1. Introduction
Mobility management procedures involve periodic Location Update (LU), periodic Routing Area Update (RAU) and periodic tracking area update (TAU) procedures. Depending on the type of network these procedures are used to periodically notify the availability of UE to the network. 
The periodic LU is controlled in the UE by the timer T3212. The periodic location updating procedure is not started if the BCCH information at the time the procedure is triggered indicates that periodic location shall not be used. T3212 is broadcasted in the L3-RR SYSTEM INFORMATION TYPE 3 message on the BCCH, in the Control channel description IE (specified in 3GPP TS 44.018 subclause 10.5.2.11)
The periodic RAU is controlled in the UE by the periodic RA update timer, T3312. The value of timer T3312 is sent by the network to the UE in the messages ATTACH ACCEPT and ROUTING AREA UPDATE ACCEPT. The value of the timer T3312 shall be unique within a RA.

The periodic TAU is controlled in the UE by the timer T3412. The value of timer T3412 is sent by the network to the UE in the ATTACH ACCEPT/TRACKING AREA UPDATE ACCEPT message. The UE shall apply this value in all tracking areas of the list of tracking areas assigned to the UE, until a new value is received. If the timer T3412 received by the UE in an ATTACH ACCEPT or TRACKING AREA UPDATE ACCEPT contains an indication that the timer is deactivated or the timer value is zero, then the timer T3412 is deactivated and the UE shall not perform periodic tracking area updating procedure.
The T3212 timeout value field is coded as the binary representation of the timeout value for periodic updating in decihours. It can have range 1 – 255. The value 0 is used for infinite timeout value i.e. periodic updating shall not be used within the cell.

T3312 and T3412 are coded as GPRS timer (specified in subclause 10.5.7.3 of TS 24.008). The GPRS timer is a type 3 information element with 2 octets length. Octet 1 represents GPRS timer IE. Octet 2, Bit 5 to 1 represents the binary coded timer value. Bits 6 to 8 define the timer value unit for the GPRS timer as follows:
Bits 

8 7 6

0 0 0  value is incremented in multiples of 2 seconds

0 0 1  value is incremented in multiples of 1 minute 

0 1 0  value is incremented in multiples of decihours

1 1 1  value indicates that the timer is deactivated.
Corresponding to T3312/T3412 in MS, networks also starts Mobile Reachable timer which by default is 4 mins greater than T3312/T3412. 

2. Discussion

For the MTC Key Issue – Low Mobility, TR 23.888 specifies that the required functionality should result in reduction in resource usage for low mobility MTC devices including locating management signalling. Therefore for low mobility devices periodic LU/RAU/TAU should be optimized. Current system allows the provision to disable the periodic LU/TAU/TAU but this may be extreme solution. 
For CS domain specific systems, periodic LU frequency is same for all the devices in specific area because T3212 is broadcasted in the L3-RR SYSTEM INFORMATION TYPE 3 message on the BCCH. It needs to be differentiated for normal H2H vs. MTC devices. For low mobility MTC devices it is desirable to have long timeout value for T3212 than the normal H2H devices. In order minimize the impact on the existing system it is proposed that the MTC devices are statically pre-provisioned with MTC_T3212 _Multiplier or MTC_T3212 _Multiplier_Range. Low mobility MTC device may obtain MTC_T3212 _Multiplier by randomly selecting a value from the MTC_T3212 _Multiplier_Range. Low mobility MTC device shall initiate the periodic LU timer by multiplying T3212 (received from BCCH) with MTC_T3212 _Multiplier. 
For PS domain specific systems, periodic RAU/TAU frequency can be controlled per device. The maximum value for T3312/T3412 can be 31 decihour. Given the large number of MTC devices that may be deployed in future this may still result in quite a bit signalling overhead. The simple way solve the issue is to increase the granularity of T3312/T3412 and Mobile reachable timers. New binary coding shall be added to indicate GPRS timer value is incremented in multiple of 10 and 100 decihours. For MTC devices subscribed to MTC low mobility feature, MME/SGSN sets the T3312/T3412 to higher values.
3. Proposal
Following changes are proposed to be added as new solution to clause 5.6 (Key Issue – Low Mobility) of TR23.888 v.0.2.1.
Start of 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.x.
Solution X: Optimizing periodic LU/RAU/TAU Signalling

5.6.3.x.1
General
For CS domain specific systems, low mobility MTC devices can be statically pre-provisioned with MTC_T3212 _Multiplier or MTC_T3212 _Multiplier_Range. Low mobility MTC device may obtain MTC_T3212 _Multiplier by randomly selecting a value from the MTC_T3212 _Multiplier_Range. Low mobility MTC device shall initiate the periodic LU timer by multiplying T3212 (received from BCCH) with MTC_T3212 _Multiplier. 
For PS domain specific systems, in order to reduce periodic RAU/TAU signalling the granularity of T3312/T3412 and Mobile reachable timers can be increased. New binary coding can be added for example to indicate GPRS timer value is incremented in multiple of 10 and 100 decihours. For MTC devices subscribed to MTC low mobility feature, MME/SGSN sets the T3312/T3412 to higher values.

Editor’s Note: Exact changes to coding of the GPRS timer value is FFS and will be specified as part of stage-3 specification. 
5.6.3.x.2
Impacts on Existing Nodes

End of change
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