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Introduction

This paper discusses possible optimisation under the group-based category of optimisations, describes some use cases, and proposes additional text for inclusion into TS 22.368.

Use Case 1: Mobile Rescue Team

One use case of group-based communications is a group of devices (eg sensors) employed by a mobile emergency resuce team communicating with the rescue headquarter.  Depending on the nature of the emergency situation, different devices may be deployed for different rescue operations. Hence, there is a need for the grouping of devices to be dynamic, i.e. a device may join a group and later leave the group.  

Once a group of devices is deployed, it can be more efficiently managed if the devices communicate with headquarter server using a single identity (eg. equipments in the group use IPv6 addresses from the same IPv6 prefix, use IPv4 address from the same private address pool, etc).  In most applications, these devices need to communicate between among themselves, in addition to communicating with the headquarter server.  Hence, once the devices are deployed, a local network connectivity will usually be established among themselves (eg. using Bluetooth, WiFi, or other local area network technology).  With the local network established, it will be more resource efficient for the devices to communicate with the headquarter server via a single network connection through a “group representative” device (see Fig. 1A).  However, in some deployments, it might be necessary for some of the devices to be deployed further from the group such that it is no longer possible to establish local connectivity between all the devices in the group.   In such situations, it might be necessary for group based communications to be conducted over multiple network connections (see Fig. 1B).
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Fig. 1A
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Fig. 1B
From this use case, the following optimisations can be identified:

· It shall be possible for a group of MTC devices to be grouped under a single identity

· Such grouping should be dynamic (i..e a device may join and leave a group at different times)

· It shall be possible for a group of MTC devices to share a single network connection for MTC

· It shall be possible for a MTC device in a group to independently establish a separate network connection instead of using the shared connection

Use Case 2: Outdoor Displays

A lot of shopping malls and tourist attractions are deploying outdoor displays to provide locality information to shoppers and tourists, and at the same time provide customised advertisements.  The locality information are usually provided to the displays over the network by a locality content server.  It is desirable for such outdoor displays for one locality to be treated as a single group, since they usually need the same locality contents.  A separate advertisement streaming server may aggregate advertisements from different advertising sources and transmit different advertisements to displays at different locations, depending on the dempgraphics of the shoppers/tourists at each location.
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Fig. 2
From this use case, the following optimisations can be identified:

· The system should be optimised to handle simultaneous transmissions of identical data to a group of MTC devices

Proposal

We propose to add the following group-based optimisation category description and use cases in TS 22.368.

Clause affected: 
· 6.2.5 Group Based

· 7.2.5 Group Based

· Annex A Use Cases

**** First Change ****
6.2.5
Group Based

The group based system optimisation category will contain optimisations that will result in improving the ability of the system to efficiently service MTC applications that relate to a group of MTC devices. Most MTC applications involve the deployment of a group of MTC devices that are owned and operated by a single MTC customer and as such the MTC customer and the MNO would prefer to treat the group as a single entity in certain terms (e.g. the group of MTC devices are all sharing the same IPv6 address prefix, or obtain their IPv4 addresses from the same private address pool).  It is also possible for a device to join a group and later leave the group.

In some MTC applications that involve grouping of MTC devices, the MTC devices are often located in close proximity such that the group of devices can establish local communications among themselves.  In such situation, a MTC customer and the MNO would prefer for the devices to use a single network connection when communicating with the MTC Server.  Hence, one consideration for group based optimisation category will be the ability for a group of MTC devices to share a single network connection for communications with the MTC Server/User.

In some MTC applications, MTC devices are grouped because there is a need to send identical data to every device in the group.  Hence, one consideration for group based optimisation category will be the ability of the system to send the same piece of data to a large group of MTC devices simultaneously.
Editor’s Note: FFS: it needs to be clarified better which optimisations are intended with group based

**** End of First Change ****
**** Second Change ****
7.2.5
Group Based

The system should be optimized to handle large groups of MTC devices affiliated with a single MTC User (N:1 relationship) or with multiple MTC Users (N:M relationship).  The MTC Users may also be associated with several groups of MTC devices.
It shall be possible for a group of MTC devices to be grouped under a single identity.

It shall be possible for a group of MTC devices to share a single network connection for MTC.  It shall be possible for a MTC device in a group to independently establish a separate network connection instead of using the shared connection.

The system should be optimised to handle simultaneous transmissions of identical data to a group of MTC devices.

**** End of Second Change ****
**** Third Change ****
Annex A (informative): Use cases

<… other use cases omitted …>

Group based use case: Mobile Rescue Team

One use case of group-based communications is a group of devices (eg sensors) employed by a mobile emergency resuce team communicating with the rescue headquarter.  Depending on the nature of the emergency situation, different devices may be deployed for different rescue operations. Hence, there is a need for the grouping of devices to be dynamic, i.e. a device may join a group and later leave the group.  

Once a group of devices is deployed, it can be more efficiently managed if the devices communicate with headquarter server using a single identity (eg. equipments in the group use IPv6 addresses from the same IPv6 prefix, use IPv4 address from the same private address pool, etc).  In most applications, these devices need to communicate between among themselves, in addition to communicating with the headquarter server.  Hence, once the devices are deployed, a local network connectivity will usually be established among themselves (eg. using Bluetooth, WiFi, or other local area network technology).  With the local network established, it will be more resource efficient for the devices to communicate with the headquarter server via a single network connection through a “group representative” device (see Figure A-1).  However, in some deployments, it might be necessary for some of the devices to be deployed further from the group such that it is no longer possible to establish local connectivity between all the devices in the group.   In such situations, it might be necessary for group based communications to be conducted over multiple network connections (see Figure A-2).
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Figure A-1: Group staying close together to share a single network connection
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Figure A-2: One device may be deployed farther away, necessitating a second network connection

Group based use case: Outdoor displays
A lot of shopping malls and tourist attractions are deploying outdoor displays to provide locality information to shoppers and tourists, and at the same time provide customised advertisements.  The locality information are usually provided to the displays over the network by a locality content server.  It is desirable for such outdoor displays for one locality to be treated as a single group, since they usually need the same locality contents.  A separate advertisement streaming server may aggregate advertisements from different advertising sources and transmit different advertisements to displays at different locations, depending on the dempgraphics of the shoppers/tourists at each location.
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**** End of Third Change ****
