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Abstract of the contribution: This paper discusses network improvements for downlink transmission for MTC.
1. Introduction
In the current TS22.368, there are MTC feature requirement to group based optimization. “Group Based is a collection of MTC Features that are intended for use with groups of MTC Devices. 

-
The system shall be optimized to handle groups of MTC Devices. One MTC Device shall only be associated with one group.
-
Each Group Based MTC Feature is applicable to the whole group of MTC Devices. ”

In the various use cases that we have reviewed, more than one MTC Devices may need to receive the same content in the downlink. All these MTC devices then can be organized into a group for receiving the same downlink content. In this document, we discuss how to transfer downlink data within a group of MTC devices via broadcast/multicast capability.
2. Discussions

The same content more than one MTC devices may receive can belong to following use cases:

· case 1: general configuration information (e.g. for vending machines)
· case 2: software updating
· case 3: steaming/video sharing
· etc.
Based on above, broadcast/multicast is a promising solution to organize the DL data transmission, which makes the resource allocation more efficient especially when the number of MTC devices is large. On the other hand, broadcast/multicast is beneficial for use cases DL data transmission happens less frequently than the UL data transmission. 
Among all the possible use cases, some of them (case 1 and 2) can happen at a fixed time configured by the network. Early in the morning or later in the night during which the network traffic is lower than the daytime. While for other use cases, e.g. case 3, the broadcast/multicast session can happen at anytime necessary. Solutions for these two categories are foreseen to be different. Details of this issue are illustrated in the following proposed changes.
3. Proposal

It is proposed to make the following changes to 3GPP TR 23.888 according to above discussions.

Start of the change
5.x Key Issue - Downlink transmission using broadcast/multicast capability
5.x.1 Use case description

A group of MTC devices may have the same content to receive. To make the resource allocation more efficient especially when the number of MTC devices is large, broadcast/multicast bearer is used for the downlink data transmission. The content source can be the network or a certain MTC device. For MTC downlink transmission, several use cases should be captured in this TR as follows:

· case 1: general configuration information (e.g. for vending machines)

· case 2: software updating
· case 3: steaming/video sharing
· etc.

This optimization may provide different functionalities to different use case categories.

· Broadcast/multicast sessions happen at fixed time 
· Broadcast/multicast sessions happen at anytime necessary
5.x.2 Required Functionality
To enable broadcast/multicast capability for MTC downlink transmission the following requirements shall be met:

· It shall support that MTC server provide the same content to multiple MTC devices via broadcast/multicast
· It shall be possible for a MTC device to join a multicast group for a certain multicast service.

Note: Only MTC devices that have got the necessary ciphering material may decipher and interpret the received multicast content.
· Notification or command for a certain broadcast/multicast service and a certain group of devices are both supported 
5.x.3 Solutions

In the various use cases that we have reviewed, communications may involve a central system and on field devices. The corresponding downlink transmission may involve a MTC server, which originate the content source for downlink. 
To enable broadcast/multicast transmission in the downlink, the involved MTC server shall be able to provide the content source to BM-SC and request MBMS bearer establishment. BM-SC triggers MBMS session for MTC downlink data and initiate notification for certain service(s) or certain MTC device(s).
Notification or command for both services and MTC devices are possible, which depends on the applications and base on the indication from the MTC server. When notification is for services, service ID is transmitted while device ID is transmitted on the contrary.
When broadcast/multicast session happens at fixed time for a certain MTC application, the start time can be configured by the MTC user/subscriber and known by each relevant MTC device in advance. Then MTC devices only need to wake up at earlier time and detect whether there is notification. Periodically wake-up is not necessary, which is power wasting.
End of the change
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