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Abstract of the contribution: This document describes additional and updated features, mostly related to the key issue “Group Based MTC Features” present in the document TS22.368.

Discussion
Traffic congestion, network resource usage and limited numbering space are among the concerns related to the large number of expected MTC devices. 
The present document aims to provide a range of solutions based on using a Group IMSI to reduce the overhead related to a large number of MTC Devices. In this document, the solution presented is based on having the MTC Devices initiating communication with the network, while another discussion document presents solutions where the network initiates communication.
One typical use case targeted by these solutions is “smart metering”, which has the following characteristics:

· A high density of MTC devices,

· Low traffic requirements for device control from network side, 
· Low but typically concentrated in time traffic requirement for reporting by device,
· A single application (in relation with a single MTC Server)

We believe that the solutions given here are applicable to a wider range of M2M application.

The advantages conferred by a group IMSI (and network access sharing between devices) are the following:

· Reduced impact on IMSI addressing space,

· Reduced Signalling Traffic,

· Reduced traffic peak, since MTC devices share network resources normally allocated to a single non-MTC device,

· Reduced impact on network resources, since a single state machine is required for the network to handle a whole group of MTC devices.

The following describes the main points of the MTC Device-based group IMSI method:
· A single IMSI is allocated to a group of MTC Devices located in a single cell, routing area (RA) or tracking area (TA)

· A MTC Master device in this group initiates and performs the network (de)registration on behalf of the group, and acquires/releases the group IP address,
· Every MTC Device in the group needs to acquire its group IP Address and Temporary UE Identity (e.g. P-TIMSI). To perform this, MTC devices are listening to the registration and IP address acquisition dialog between the MTC Master device and the network.
· MTC Devices then use the shared network channels using a pre-determined algorithm

· All the MTC devices in one group share their active and inactive time periods.

· The network sends information to all MTC Devices using for example broadcast or paging. The addressing information to reach the group is a pre-determined location (e.g. cell/RA/TA) and the group IMSI.
· The network sends information to a specific MTC Device using for example paging. An additional MTC Device identifier is present in the message. This identifier maybe for example an end user account number. A MTC Device uses its identifier to filter out unicast messages not sent specifically to it.
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Figure 1 – Group Based IMSI: Message Flow Covering a Single Active Period
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Figure 2 – Group Based IMSI Network Overview

Solution variants and other details are discussed below:
· Group Network Registration Time Options
· Option 1: group network registration is performed once, and kept active even when the devices become inactive for an extended amount of time; a state machine is always running in the network to maintain this registration. Typically in this case the MTC device would go into a sleep mode without shutting down.
· Option 2: group network registration is performed each time the group wakes up, and registration is dropped before the group becomes inactive. Typically, the MTC devices can power down during their inactivity period.
· Option 1 reduces signalling activity at the price of using more network resources than option 2 when the group is inactive.
· Group IP Address Options (applicable if the network registration is performed once only)
· Option 1-1: IP address is released when the group becomes inactive. 
· Option 1-2: IP address is NOT released when the group becomes inactive. 
· This is a similar trade-off: option 1-2 reduces signalling activity at the price of using more network resources than option 1-1 when the group is inactive.
· Master MTC Device Selection
· The method used to select the Master MTC device may be a contention based algorithm, and can be determined at a later stage.
· Master MTC Device Fallback
· In case of MTC Master Device failure, registration will be lost. Since all MTC devices are required to listen to control channels during the activity period, they can re-initiate registration after detection of the failure, using the same algorithm than in the initial registration.

· Wake-up Time Synchronization
· MTC Devices should all be awake when the MTC Master Device initiates registration. This requires time synchronization between MTC devices. Precision requirement can be maintained low by allowing for a wide time margin between awaking time and start of registration.
· Network Access Sharing between MTC Devices
· The method used to share network access between the MTC devices may be a sequential or contention based access algorithm, and can be determined at a later stage.
· Active Period Scheduling
· A mix of device configuration and network provided schedule and timing can be used to setup and maintain a coherent activity schedule among all the MTC devices.
· Synchronization strategy should exist to allow for a MTC Device to obtain updated schedule and timing from the network. This can be used to add a new MTC Device in the network, or recover from a power failure for example. An example of strategy is to have the MTC Device listen to the network continuously until timing and schedule information is received (in this case, such information should be provided on a periodic basis by the network.) 
Proposal

This document is proposed for discussion. If it meets approval from the group, the features can be added under the “Group Based MTC Features” key issue in TS22.368.
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