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Abstract of the contribution: This contribution proposes to add a key issue related to efficient usage of MSISDN resource for MTC. A solution is also proposed to dynamically assign an MSISDN to the MTC device to enable MTC Device triggering via SMS.
Discussion
Currently, SMS is widely used for the delivery of service data, device triggering, remote configuration via OAM etc. All these SMS based functions require assigning an MSISDN to a UE. However, for a large number of MTC devices, it is not possible for the operator to assign MSISDN statically for each MTC device, because the MSISDN resource is limited. This issue should be addressed in TR23.888.
The deployment of a large number of MTC devices will rapidly exhaust operator’s resource of MSISDNs. Amongst the MTC devices, lots of them will be used for infrequent data transmission, i.e. they seldom access the network and stay on the network for a short duration only. If such MTC devices can use MSISDNs based on the services needed, without statically assigned MSISDNs, the MSISDN resource can typically be conserved.
One possible solution for reducing the MSISDN consumption but still use SMS for service data delivery and device triggering is to allocate MSISDN dynamically during the duration of the MTC Device’s attachment to the network.
Dynamic MSISDN assignment procedure is illustrated in the figure below:
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During the attach procedure of the MTC device, the HLR/HSS assigns MSISDN dynamically from the MSISDN pool according to certain criterion (e.g. features supported by the MTC device, or some indication in the subscription). Such dynamically assigned MSISDN is downloaded to the MSC/SGSN/MME during the insertion of the subscription data. After the attach procedure, the MSC/SGSN/MME uses MTC Monitoring function to push MTC event report to the MTC Server, carrying such MSISDN together with the event type (indicated as ATTACH). The MTC server shall store the MSISDN assigned to the MTC device. Such MTC event report might go through intermediate nodes (e.g. Device Triggering GW).
When the MTC device is detached, DETACH event report shall be sent to MTC Server and this will result in the MTC server clearing the stored MSISDN. The HLR/HSS may release the dynamically assigned MSISDN when it receives the Purge message.

Another method for reporting the MSISDN assignment to the MTC Server is via the HLR/HSS. The assignment or release of the MSISDN is reported by the HLR/HSS, e.g. using notification message over the Sh interface.
According to the method above, the MTC Server knows the MSISDN assigned to the MTC device, thus MTC triggering via SMS can be performed. MTC device initiated MO SMS delivery is also supported by this solution. In order for the MTC Server to clearly distinguish the sender of the SMS, the MTC device should carry its Device-ID in the SMS.
Proposal
It is proposed to add a key issue in TR 23.888. And the solution of dynamically assigning an MSISDN to the MTC Device is proposed based on above discussion.
************************************** Start of the First Change***********************************

5.X
Key Issue – Efficient usage of MSISDN resource for MTC
5.X.1
Use case description

Assigning an MSISDN to each MTC Device statically will rapidly exhaust operator’s MSISDN resource. Lots of MTC devices are PS only devices and may not require MSISDN for communication with the MTC server. In addition, in many MTC applications, the MTC devices access the network infrequently and stay on the network for only a short duration. Such devices do not need to occupy statically assigned MSISDNs.
5.X.2
Required Functionality

The following functionalities are required for the efficient usage of MSISDN resource for MTC:

-
It shall be possible to support MTC services for PS Only MTC Devices without assigning an MSISDN.

-  For MTC devices that use CS based services, it shall be possible to support such services without assigning an MSISDN statically, subject to operator policy.

5.X.3
Evaluation

************************************** Start of the Next Change***********************************

6.X
Solution - Dynamic MSISDN Assignment and Device Triggering via SMS
6.X.1
Problem Solved / Gains Provided
See clause 5.X “Key Issue – Efficient usage of MSISDN resource for MTC” and 5.8 “Key Issue - MTC Device Trigger”. The solution focuses on the scenario where an MSISDN is required (e.g. to deliver service data or send trigger message to an MTC device), and also taking into account that an MSISDN need not be statically assigned to the MTC device.
6.X.2
General

This solution enables the HLR/HSS to dynamically assign MSISDNs to MTC devices that require an MSISDN (e.g. using SMS for service data delivery or device triggering). To use the MSIDSN resource efficiently, a pool of MSISDNs is shared by a large number of MTC devices. 
This solution proposes to assign MSISDNs dynamically to MTC devices based on the following assumptions:

· MTC devices that share the pool of MSISDNs seldom access the network, and detach from the network when there is no data transmission. For example, a vending machine that reports service data once a day.

· MTC service providers schedule communication with the MTC devices by spreading them into different time periods so as to avoid massive access attempts at the same time.

· The operators and MTC service providers can identify the MTC devices suitable for the above behaviour (e.g. based on features supported by the MTC device, or some indication in the subscription etc).

· A pool of MSISDNs can be shared by a large number of MTC devices with the above behaviour. The size of the pool can be adjusted according to statistics and analysis.

An enhanced HLR/HSS can distinguish which MTC device can to be assigned a dynamic MSISDN according to the MTC features supported or subscription indication. The assigned MSISDN is valid through the duration of the device attachment, or may be extended for a while beyond the detach of the MTC device. For example, an MSISDN is assigned to an MTC device when the HLR/HSS receives the initial location update message, and is released when the MTC device is detached or the MTC device context is purged by the SGSN/MME.

Dynamic MSISDN assignment procedure is illustrated in the figure below:
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During the attachment of the MTC device, the HLR/HSS assigns an MSISDN dynamically from MSISDN pool according to certain criterion (e.g. features supported by the MTC device, or some indication in the subscription). Such dynamically assigned MSISDN is downloaded to the MSC/SGSN/MME during the insertion of subscription data. After the attach procedure, the MSC/SGSN/MME uses MTC Monitoring function to push MTC event report to MTC Server, carrying the assigned MSISDN together with the event type (indicated as ATTACH). The MTC server shall store the MSISDN assigned to the MTC device. 

When the MTC device is detached, DETACH event report shall be sent to MTC Server and this will result in the MTC server clearing the stored MSISDN. The HLR/HSS may release the dynamically assigned MSISDN when it receives the Purge message.

Another method for reporting the MSISDN assignment to the MTC Server is via the HLR/HSS. The assignment or release of the MSISDN is reported by the HLR/HSS, e.g. using notification message over the Sh interface.According to the method above, the MTC Server knows the MSISDN assigned to the MTC device. Thus MTC server initiated MT SMS or MTC triggering via SMS can be performed. MTC device initiated MO SMS delivery is also supported by this solution. In order for the MTC Server to clearly distinguish the sender of the SMS, the MTC device should carry its Device-ID in the SMS.

NOTE: Currently MTC Monitoring function has been defined. Major impact of this Dynamic MSISDN Assignment solution is to the HLR/HSS. A dedicated HLR/HSS for such MTC services could be considered.
6.X.3
Impacts on existing nodes or functionality
HLR/HSS:

· Assigns MSISDNs to MTC devices dynamically.

· Releases MSISDN after MTC device detaches or purges.

· Optionally, notifies the MTC server about the MSISDN assignment

SGSN/MME:

· Optionally, forwards the MTC event report (i.e. Attach/Detach) with the assigned MSISDN to MTC Server.
MTC Server: 

· Stores and clears the dynamically assigned MSISDN per MTC device.

· Uses the MSISDN assigned to the MTC device for SMS during the attachment of the MTC device.
6.X.4
Evaluation

Benefits:

· Less MSISDNs serve lot more MTC devices.

· Limited enhancements to network entities.

Drawbacks:

· Enhancement to the HLR/HSS.

· Not applicable to continuously attached MTC devices.
************************************** End of the Change*************************************
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