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Efficient Control of a Large number of Devices

Eldad Zeira
InterDigital Communications LLC
Introduction

802.16 M2M devices will be deployed to support a large variety of mission critical applications in areas such as Smart Grid, vehicular, and health monitoring and maintenance. In most cases, applications running on the devices will receive messages sent by the remote M2M service consumer. Failure to receive such messages on a timely basis could in some cases result in the loss of functionality of the application at the time it is needed the most. In some cases the consequences could be severe. For these cases it is important that the M2M service consumer has a high degree of certainty that the message has been received.
In many cases these messages could be sent to a large number of devices at the same time. For example, in Smart Grid application the M2M service consumer (in this case an electrical utility company) could signal many residential devices at the same time to reduce consumption (e.g. by shutting off inessential AC units) as a quick way to reduce power consumption when needed.

Beyond the application, the communication devices also need to be controlled and their operation optimized to network conditions.

The M2M PAR scope already recognizes that support of a “significantly larger numbers of devices” is a project requirement. This support must therefore include the efficient control of a large number of devices. 

An efficient way of transmitting the same message to a large number of devices is through the concept of broadcast (transmitting to all) or multicast (transmitting to a group). 

Another recognized requirement of M2M devices is the need to operate at low power consumption levels (e.g. for battery operated devices). One of the mechanisms that have been identified for the purpose is signaling for “time controlled, time-tolerant and in-frequent traffic”. 

Combining the two requirements, it is reasonable to expect that scheduled broadcast or multicast mechanisms could be used for user payload as well as MAC control. Such broadcast or multicast mechanisms already exist e.g. within 802.16m E-MBS and could be used as a basis for M2M broadcast or multicast. 

802.16m E-MBS has been developed for many applications, including that of sending audio and television signals to a large number of subscribers. For the latter applications, it is usually not critical that every transmitted packet reaches all subscribers. From the network side, it is only important that it has a general idea of the transmission success in the deployment area. That information could be obtained by e.g. field tests. As a result, 802.16m E-MBS does not provide for feedback mechanisms for the reception of its packets. 

We propose therefore that:

1) Broadcast and multicast mechanisms are used to send MAC as well as user data messages to groups of devices. 
2) Feedback mechanisms are added that can be used to assure the network or M2M service consumer of the delivery of messages.

3) The above requirements shall be met while minimizing signaling overhead and battery consumption.

>>>>>>>>>>>>>>>>>> Text Proposal <<<<<<<<<<<<<<<<<<<<<<<

6 …

6.1 …

6.2 Large Numbers of Devices
The 802.16p amendment should support very large numbers of devices.  

6.2.1 The protocol should be able to address large number of devices individually or by group.
6.2.1.1 Individual addressing

6.2.1.2 Group addressing

M2M-Network shall support efficient and robust message delivery to groups of devices through broadcast / multicast and feedback mechanisms. 

6.2.2 The protocol should support group management for large numbers of M2M devices dispersed over a large area. 
M2M-Network shall support efficient and robust control of groups of devices through broadcast / multicast and feedback mechanisms.
6.2.3 The 802.16p system should support network access from large numbers of M2M devices.

6.2.4 The 802.16p system should provide priority access for M2M devices across different classes of M2M services.
6.2.5 The 802.16p amendment should support large numbers of M2M devices in connected state as well as in idle state.

6.2.6 The 802.16p system should support QoS for M2M services.







  


