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Abstract of the contribution:

The need for extended periodic LAU/RAU/TAU update timers is clarified, and a conclusion to progress standardization is proposed.
Discussion

Periodic LA/RA/TA updates are used to notify periodically the availability of the MTC Device to the network.
If a huge number of MTC devices are attached to the system, then all of these will add signalling load due to them performing periodic LA/RA/TA updates. Therefore, optimizing/extending the periodic update timers for these devices would decrease the signalling load in the system, i.e. the solution “6.20 Solution - Optimizing periodic LAU/RAU/TAU Signalling” can also be considered related to congestion control.

Periodic LA/RA/TA updates are used to trigger restoration of data in network nodes, see TS 23.007. However, if e.g. an SGSN restarts and removes the MM and PDP contexts for the UE and the SGSN receives terminating packets for the MTC Device, the SGSN can page the MTC Device using the IMSI and the MTC Device will re-attach and ensure PDP contexts are re-activated.
The coding of the periodic LA/RA/TA update timers allows infinite value (when set to “0”) to be used, i.e. the periodic LA/RA/TA updates are then disabled. However, the periodic LA/RA/TA updates may be useful for restoration procedures and as well if e.g. the used solution for MTC Monitoring (e.g. the HLR/HSS based solution for Monitoring) require the periodic update timers to be not too long and MTC Monitoring is required for the MTC device, then the periodic update timers would still be required for such MTC devices, see chapter “6.11
Solution - HLR/HSS based detection”.
The periodic LA update timer (CS domain) is set equal for all UEs, and the value range is between 0 and 255 decihours (i.e. maximum 25, 5 hours). To enable separate values for some MTC devices, subclause 6.20 describes a possible solution using a multiplier, but it could also be possible to mimic the corresponding periodic RA/TA update timers. What is important is to enable differentiated values for the MTC devices, and CT1 should be able to work this out.
The periodic RA/TA update timer (PS domain) can be set between 0 and 32 decihours (i.e. max 3 hours and 12 minutes) and can be set individually per MTC device (TS 24.301 re-uses same IE as in 24.008). For MTC devices not sending any data more than e.g. once a month it seems to be reasonable to considerably extend the periodic timers.
Proposal

The following changes are proposed to TR 23.888 v0.4.1. 

* * * Begin First Change * * * *

6.20
Solution - Optimizing periodic LAU/RAU/TAU Signalling
6.20.1
Problem Solved / Gains Provided

See clause 5.6 “Key Issue – Low Mobility.” and clause 5.12, “Key Issue – Signalling Congestion Control.”
6.20.2
General

For CS domain specific systems, low mobility (or low “value”) MTC devices can be pre-provisioned with MTC_T3212 _Multiplier. If provisioned, the MTC device shall calculate the periodic LAU timer by multiplying T3212 (received from BCCH) with MTC_T3212 _Multiplier. MTC_T3213_Multiplier is also configured at MSC/VLR in order to derive new implicit detach timer. Alternatively, MTC_T3213_Multiplier may be part of an MTC subscription data stored in HLR/HSS and downloaded to MSC/VLR during attach procedure. 
NOTE: This applies to MTC device subscribed to MTC Low mobility feature. Also the MTC device may need to be configured to apply the specific timer, e.g. whether to adopt the special timer value from broadcast information.

Editor’s Note: It is FFS if dynamic synchronization of MTC_T3213_Multiplier is needed between MSC/VLR and MTC device.

Alternatively, a separate setting for the T2312 timer can be added into the LAU procedure. Details for such solution including whether to add specific MS capability sent from the MTC device can be decided in stage 3.
For PS domain specific systems, in order to reduce periodic RAU/TAU signalling the granularity of T3312/T3412 and Mobile reachable timer can be increased. New binary coding can be added for example to indicate GPRS timer value is incremented in multiple of 10 or 100 decihours.
Editor’s Note: Exact changes to coding of the GPRS timer value is FFS and will be specified as part of stage-3 specification.

A long periodic RAU/TAU timer (T3312/T3412) or specific coding to deactivate the timers may be part of an MTC subscription data stored in HLR/HSS and downloaded to the SGSN/MME during the Attach procedure. During Attach and periodic RAU/TAU procedures the SGSN/MME sets the device’s periodic RAU/TAU timer and the mobile reachable timer to long values or deactivate the timers according to the parameter received from the MTC subscription data. Alternatively, if periodic RAU/TAU timer is not stored as part of MTC subscription data SGSN/MME may set them to higher values or decide to deactivate them.
If the subscribed periodic timer changes the SGSN/MME provides the MTC device with 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.
NOTE: These optimizations may also apply to MTC extra low power consumption feature.
6.20.3
Impacts on existing nodes or functionality

UE (MTC Device):
-
Support for the extended coding of the timers

SGSN/MME:

-
Support for the extended coding of the timers

-
Support of subscription data for extended timers
MSC/VLR:
-
Support for the extended coding of the timers (e.g. MTC_T3212 _Multiplier or separate IE in LAU procedure)
-
Support of subscription data for extended timers
6.20.4
Evaluation
How to select an appropriate value for the periodic LA/RA/TA update timers depends on different factors, but it can be concluded that the extension of the timers should be fairly easy and such extension can limit the signalling load of “Low value/Mobility” MTC devices. The ability for the HPLMN to influence the setting of these timers would depend on the progress of subscription parameters for roaming MTC devices. However, the VPLMN setting of the LA/RA/TA update timers may be sufficient in some scenarios and HPLMN influence can be achieved with e.g. SPID/RFSP if specific value(s) is decided in roaming agreements.
It is therefore possible to progress the normative work on coding of the extended periodic LA/RA/TA update timers separate from the potential standardization of e.g. subscription parameters.
The extension of the RA/TA update timers wouldn’t need any further stage 2 normative work, but it would be beneficial to add normative stage 2 requirements for enabling the extended periodic LA update timer.
* * * Begin Next Change * * * *

7
Conclusions

Editor's Note:
This section is intended to list conclusions that have been agreed during the course of the work item activities.
7.x
Overload and Congestion Control

7.x.1
Evaluation

The solution in chapter 6.20 “Optimizing periodic LAU/RAU/TAU Signalling” does not avoid overload or provide a congestion control mechanism, but it provides a way to limit the signalling load in the network. It is possible to progress the stage 3 work on coding of the extended periodic LA/RA/TA update timers separate from the potential standardization of e.g. subscription parameters.
7.x.2
Conclusion

It is proposed that the following solutions are progressed into normative specifications:

A)
The required protocol changes to support extension of periodic LAU/RAU/TAU signalling (see subclause 6.20) between the UE (MTC Device) and the CN. No normative stage 2 changes have been identified for extending the periodic RA/TA update signalling.
* * * End of Changes * * * *
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