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Summary
In clause 5.14 of V0.4.1 of TR23.888 there is a (new) key issue on network overload issues related to masses of roaming M2M devices.

Existing text in clause 6.20 can be updated and completed to help provide a partial solution to the issues identified in clause 5.14.

Proposal

It is proposed that the following revision marked changes are made to section 6.20 of TR 23.888
**************** start of modified text ***************************************************
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 5.14 “Key Issue – Potential overload issues caused by Roaming MTC devices”.
6.20.2
General

For CS domain specific systems, low mobility MTC devices can be pre-provisioned with MTC_T3212 _Multiplier. Low mobility 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 derives 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.

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. An additional alternative is that the SGSN/MME uses an appropriate M2M indication from the device (e.g. sent in GMM/EMM signalling) to allocate a long PRU/PTU timer.
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.
For M2M devices that support both the PS and CS domains, an alternative implementation is that these devices are commanded to use Network Mode of Operation I and use a long PRU timer in the PS domain. With NMO I, the MSC deactivates its implicit detach functionality and the device only performs periodic updates to the PS domain. By using a new broadcast indication, the network operator can maintain the use of NMO=II for existing devices and only use NMO=I for M2M devices.
6.20.3
Impacts on existing nodes or functionality
CS domain specific
Existing CS domain mobiles use a broadcast value as the PLU timer. Allocating a variable timer in MM signalling requires the MSC to know whether the mobile supports the new functionality. 
Common to PS and CS domain

Handling different periodic timer values for different users may (or may not) impact the design of the MSC/SGSN/MME. If the timer values are downloaded from the HSS, then there may be further impacts on the CN node design/processor load. Alternatively, CN node changes might be slightly simpler if the HLR just indicated broad ranges for time values (e.g. disabled; >18 hours; 18>t>12 hours; 12>t>6 hours; 6>t>2 hours and t<2 hours). This range concept may be particularly useful in the PS domain as the GMM message encoding rules might permit different HSSs to use similar but needlessly different values.
An even simpler solution is that the CN node uses a ‘low value M2M’ indication from the M2M device to the CN node to set a periodic timer of >12 hours.
Use of NMO =1 for M2M devices but not other devices
The use of Gs interface can give the benefits of variable periodic updating time without requiring new CS domain functionality (however, the Gs interface software needs to be loaded in MSC and SGSN, and, SS7 connectivity and capacity needs to be provided between these nodes by the operator). A new broadcast indicator is needed on the GSM BCCH (and in UMTS if this feature is used there).
An additional benefit from the use of Gs interface combined updates is that they probably reduce MSC load and M2M device battery consumption from low mobility devices.
6.20.4
Evaluation
For the protection of other networks in the case of one network’s failure, long periodic timers seem to be useful in slowing down the rate at which low activity mobiles detect the network failure. Hence mechanisms with the minimal impact on VPLMN equipment are desirable. 
Note:
using a long periodic timer in the PS domain but a short timer in the CS domain will not help unless the Gs interface is used.
The minimal impact solution seems to be:

· when the Device indicates ‘low value M2M’ to the SGSN and the SGSN allocates a high PRU timer value; and
· the RAN is modified to get these M2M devices to use NMO=I (Gs interface).

To allow for operators who are unable/unwilling to use Gs in such a manner, variable CS domain PLU timers should also be specified. 
HSS control of the periodic timer ranges is useful longer term functionality.
************** end of changes *********************************
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