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1. Introduction

As described in the TR, the group based network improvement may provide easier mode to control/update/charge the MTC devices. This paper is going to discuss some required functionality and the corresponding solutions to meet the target.
2. Discussion

Currently, the network (HSS/HLR) only stores the subscription data for each UE, and the network management and control procedures are designed for individual UEs. However this scheme is not suitable for group based subscriptions and management of the group members. To support the group based service model, the subscription data scheme shall be optimized considering the great amount of the MTC device.
For normal UE, the HSS/HLR stores individual subscription data for each subscriber. However, for groups which consist of MTC devices belong to the same MTC user, it is probable that:

· Group members share the same subscription data. 
· Group members are in the same service mode and have common group based MTC features. 
Thus, it may have common configurations stored in the HSS/HLR. If the traditional storage way is used for the group members, it is a waste of storage resource & signalling of HSS/HLR since the subscription data of each device has to be checked and updated accordingly whenever there is any subscription data update.

To avoid the waste of storage resource and potential update signalling in HSS/HLR, a new way of managing the group subscription data is shown in the following Figure 1 as an example which could help to optimize the control/management of group based applications.


[image: image1]
Figure 1 - Group based subscription data structure
To support such group based subscription management, the following requirements need to be introduced accordingly:
· A MTC Group ID is defined to uniquely identify a MTC device group, which is also indicated in the stage 1 specification. Please note that this MTC Group ID doesn’t necessary to be a new identifier. In some cases, it could be an existing identifier, e.g. APN, IMSI. 
· In the HSS/HLR, for a group based subscription, there is a set of common subscription data which is shared by all the group members.

· The network shall be able to identify whether a MTC device belongs to a group or not, thus decide whether it should be authorized to use the services defined for the group. 
· The network shall be able to manage the membership of a group. 

3. Proposal
According to the discussion above, the following texts is proposed to be added to TR23.888.

--------------------------------------------------------Start of 1st change----------------------------------------------------------------

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1], TS 22.368 [2], and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

MTC Group ID: a MTC Group ID is an identity which uniquely identifies a MTC device group within a PLMN.
--------------------------------------------------------End of 1st change ----------------------------------------------------------------

-------------------------------------------------------- Start of 2nd change----------------------------------------------------------------

5
Description of envisioned System Improvements for Machine Type Communication, use cases
Editor's note:
This section is intended to provide an overview of the alternative architecture fulfilling the requirements. Architecture solutions may apply to all or only some scenarios.

5.1
Key Issue - Group Based Optimization

5.1.1
Use case description
Editor’s Note: Expand upon the Service Description use case, including technical constraints and interpretations.

MTC Devices can be grouped together for the control, management or charging facilities etc. to meet the need of operators. This optimization may provide easier mode to control/update/charge the MTC devices, in a granularity of group, which may decrease the redundant signalling to avoid congestion. Also the network resource could be saved by using group based optimization when the number of MTC devices is large. The MTC devices within the same group can be in the same area and/or have the same MTC features attributed and/or belong to the same MTC user, which provides the flexibility to allocate a group. Moreover, each of the MTC devices is visible from the network perspective.
Editor’s Note: Group based optimization may include many optimizations. E.g. group based charging, group based signaling saving etc. It is not clear whether the solutions for these optimizations will be independent to each other or not. Whether this key issue will be split for evaluation is FFS.
5.1.2
Required Functionality

Editor’s Note: Capture agreements on requirements for solving the key issue. This subclause may be omitted if deemed unnecessary.
To enable the group based optimization, the following requirements shall be met:

· The network shall be able to manage the membership of a MTC group including identifying, adding/deleting members, etc.
· The network shall be able to provide common subscription data for all the MTC devices of a MTC group.
· The network shall provide the relevant services and enforce the associated optimizations of a MTC group.
5.1.3
Solutions

5.1.3.1
Solution 1 for Group Based Subscription
5.1.3.1.1
General
Each MTC device belonging to a MTC group shares common subscription data on the group, named as MTC group subscription. The MTC group subscription is stored in the HSS/HLR, and is indexed by a special MTC Group ID. The MME/SGSN obtains MTC subscription from the HLR/HSS which includes the shared MTC group subscription using for all the members of this group. 

Each time a new MTC device of a group attaches to the network, MME/SGSN identifies whether the MTC group subscription is already available and thus avoids download it again. 

A MTC group ID is used to refer relevant subscription data of a group. The MTC Group ID is unique within a PLMN. The network entities identify a MTC group based on the MTC group ID and provide the corresponding services and/or optimizations to the MTC group member. MTC Group ID doesn’t need to be a new identifier. In some cases, it could be an existing identifier, e.g. APN, IMSI.
5.1.3.1.2
Impacts on Existing Nodes
The HLR/HSS needs to share the common MTC group subscription for all MTC group members. 
The MME/SGSN needs to download MTC group subscription and share it among all MTC group members. 

The network entities (MME/SGSN, HLR/HSS, etc) need to identify a MTC group based on MTC Group ID. 
5.1.3.2.
Solution 2 for Group Based Optimization

5.1.3.2.1
General

5.1.3.2.2
Impacts on Existing Nodes
5.1.4
Evaluation

5.1.3.2.
Solution 2 for Group Based Optimization

5.1.3.2.1
General

5.1.3.2.2
Impacts on Existing Nodes
5.1.4
Evaluation

--------------------------------------------------------End of 2nd change---------------------------------------------------------------

-------------------------------------------------------- Start of 3rd change----------------------------------------------------------------

5.7
Key Issue – MTC Subscriptions

5.7.1
Use case description

Based on stage1 requirements, MTC Features are subscribed and controlled by subscription.

It is possible for part or all of the subscribed features to be activated by default at the time of the subscription based on the operator policy.

It is should be possible to allow the MTC Subscribers to activate or deactivate the subscribed MTC Features based on the operator policy. The mechanisms used for activation/deactivation are outside the scope of 3GPP. The MTC solution shall make it possible to provision the home PLMN with MTC subscriptions and allow one or more MTC Devices to share this subscription. This key issue aims at specifying the architectural requirements related to MTC subscriptions as well as the relationship between MTC subscriptions, MTC Devices and MTC architecture enhancements.

5.7.2
Required Functionality

MTC Features are controlled by subscription in HSS.
NOTE: MTC Features should be subscribed by already existing methods; It is normally out of scope of 3GPP standardisation e.g. via the provisioning interface or via a web interface.

MTC Feature activation /deactivation functionality is provided to the MTC Subscriber. The activation/deactivation information (i.e. MTC Feature is activated or deactivated) of the MTC Feature shall be stored in the 3GPP CN entities.
It is also possible for a network operator to restrict incompatible MTC Feature activation (according to network operator policy as well as other considerations such as the network, radio access and MTC Device capability.) During the activation/deactivation, if the MTC Subscriber request results in a set of incompatible MTC Features (according to network operator policy), it shall be possible for the operator to reject the request.

The following requirements are relevant to MTC subscriptions:

-
It shall be possible to provision the home PLMN with MTC Subscriptions, each one shared by one or more MTC Devices.
NOTE: Group based subscriptions are further detailed in clause 5.1: of key issue for Group based optimization.
-
Each MTC Device shall be associated to one MTC subscription and shall have a device subscription including the security credentials used to authenticate the device.

-
An MTC subscription shall indicate architecture enhancements that can be used by the MTC Devices sharing this subscription.

-
It shall be possible for all MTC Devices sharing the same MTC subscription to use all architecture enhancements enabled for this subscription.

--------------------------------------------------------End of 2nd change---------------------------------------------------------------
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