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Abstract of the contribution:

This contribution presents details on optimizing periodic RAU, and TAU signalling as a solution alternative for Key issue “Potential overload issues caused by Roaming MTC devices”. 
Discussion

In SA2#79 the key issue – “Potential overload issues caused by Roaming MTC devices” was introduced. Motivation behind this was to “survive” a potentially massive increase in unplanned / unpredicted signalling load. It also suggested potential tools that could be specified in 3GPP in order to protect VPLMN from any overload caused by failure of (one or more) other networks in that country. Following requirement was added as 1 out of the 13 suggested tools to address this situation:
· Slowing down the rate at which “low value” M2M devices detect network failure, e.g. by having mechanisms to give “low value” M2M devices relatively long CS and PS domain periodic update timers;

In SA2#79, solution alternative “Low-Priority-Access” indicator was also introduced to address “Key Issue – Signalling congestion control.” One of the most important benefits of this solution is its ease of implementation; realization of this solution has low impact to existing 3GPP specification, products and it can be realized in Release 10. 
In this contribution, it is proposed to avail the use of “Low-Priority-Access” indicator in the core network to reduce the signalling introduced due to periodic RAU and TAU procedures and address the above stated requirement. As stated in clause 5.14, long CS and PS domain periodic update timers can be helpful in reducing the signalling caused by massive number of devices thereby avoid congestion in the network. 

Basic idea of the contribution is that in PS domain specific systems, the MME / SGSN could use the “Low-Priority-Access” indicator and decide to provide a long RAU/TAU timer in the Attach Accept / TAU accept message or deactivate them. Accordingly, the SGSN/MME also increases the mobile reachable timer value. This has very low impact on the 3GPP specifications and products while the added benefit (ie. Signalling reduction) is significant. SGSN/MME can make the decision to provide a longer RAU/TAU timer or deactivate them depending on the congestion level in the network for low priority devices. 
Since the “Low-Priority-Access” indicator is determined by the application running on the device, (ie. the same device can use different priorities while running other applications) the periodic timer values may not be configured in the subscription data unless it is also an MTC device subscribed for Low Mobility which could have related subscription based timers. Hence the proposal is for the SGSN/MME to set the timers to a higher value based on local configuration or deactivate the timers. 
Proposal

The following changes are proposed to TR 23.888 v0.4.1
* * * 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 5.14 “Key Issue – Potential overload issues caused by Roaming MTC devices”.
6.20.2
General

This solution can be used for low mobility MTC devices (CS and PS domain specific systems) and MTC devices that indicate “Low-Priority-Access” (PS domain specific system) (see clause 6.23).
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 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.

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 decide to set them to higher values or SGSN/MME may decide to deactivate them. For MTC devices indicating “Low-Priority-Access”, a long periodic RAU/TAU (T3312/T3412) timer may not be stored as part of MTC subscription data but set by SGSN/MME.
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
Impact on the MSC/VLR
Additional functionality for MSC/VLR with this solution includes:

· Configuring MTC_T3213_Multiplier.

· Using MTC_T3213_Multiplier to derive new implicit detach timer.
· Downloading MTC_T3213_Multiplier during the attach procedure, if it is stored as part of subscription data.
Impact on the MTC Device / UE

Additional functionality for the MTC Device / UE with this solution includes:

· Pre-configuring MTC_T3213_Multiplier and calculating the periodic LAU timer.
· Configuring whether this specific timer should be applied e.g. whether to adopt the special timer value from broadcast information
Impact on the HSS/HLR

Additional functionality, that is optional, for HSS/HLR with this solution includes:

· Storing MTC_T3213_Multiplier and sending it to the MSC/VLR during the Attach procedure.
· Storing long periodic RAU/TAU timer (T3312/T3412) or specific coding to deactivate the timers. Sending them to the SGSN/MME during the Attach procedure.
Impact on the SGSN/MME
Additional functionality, for SGSN/MME with this solution includes:

· Set the device’s periodic RAU/TAU timer and the mobile reachable timer to longer timer values or deactivate the timers according to the parameter received from the HSS/HLR.
· If the subscribed periodic timer value changes, provide the MTC device with the new timer value during the next RAU/TAU procedure or by initiating detach with “re-attach indication”.
· If this is not present in subscription information, decide to set longer timer values for RAU/TAU based on local configuration or deactivate them for Low mobility MTC devices and MTC devices that indicate “Low-Priority-Access” (see clause 6.23).
6.20.4
Evaluation

Benefits:
· For CS domain, additional parameter (MTC_T3212 _Multiplier) and its usage can be configured in the MTC device. No new signalling is required.
· For PS domain, this is based on existing parameters and existing Attach, RAU/TAU procedures. No new signaling is required for realization of this solution.
· Low impact on existing 3GPP standards and products and may be feasible in Rel-10 using “Low-Priority-Access” indicator for PS domain specific systems. 
· Operator can control the frequency of the periodic update performed by MTC devices by configuring the parameters in the subscription database.
* * * End Change *  * *

