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Abstract of the contribution: This contribution analyzes MTC Subscription and concludes that some MTC Features should be enabled or disabled in SGSN/MME according to MTC Device capability, network capability, operator policy and MTC subscription information.
1. Introduction

This contribution considers the basic issues on MTC Subscription.
2. Discussion

As described in TS 22.368, there are many MTC Features for MTC Device, which can be activated or deactivated by MTC Subscriber. Some MTC Features need network support, such as for MTC Monitoring; the network nodes should have capability of detecting and reporting events. Some MTC Features need MTC Device support, such as for Location Specific Trigger; the MTC Device should have “offline” state (of course, it depends on determined solution). And for most of MTC Features such as PS Only, they are supported by default without any additional functions in network or UEs. An MTC Feature cannot be enabled if the network or MTC Device does not support it. So the MTC Device should carry its capability to the network and the SGSN/MME should check the MTC Device capability, network capability, operator policy and subscription to decide whether to enable the MTC Feature or not, i.e. a corresponding MTC Feature cannot be enabled just because the MTC Feature is subscribed activated.
At the same time, another question is raised: MTC Device is a simplified UE or a complex UE?
If all MTC Features are disabled, is a MTC Device just a normal UE? If so, the MTC Device is a complex UE, which has all mandatory capabilities of a normal UE in addition to MTC relevant functionalities. The WI NIMTC intention is to optimize the network, save resource and reduce the cost of the terminal, while the above MTC Device would have even more cost compared with normal UE.

So to achieve the WI described “it is also important to enable network operators to offer machine-type communication services at a low cost level, to match the expectations of mass-market machine-type services and applications”, another kind of MTC Device should exist, that’s simplified UE, which has only part mandatory capability of a normal UE. This kind of MTC Devices should have some Fixed MTC Features, which can not be disabled, i.e. it always behaves with some specific MTC optimization. Take gas meter as an example, it is simple, single use, has some of Low Mobility, Time Controlled, Time Tolerant,  Small Data Transmissions, Mobile Originated Only, MTC Monitoring, Group Based MTC Features. Its Fixed MTC Features shall always be enabled, not allowed to be disabled. The gas meters thus always have limited paging area, perform no TAU / HO at all (so that the MTC Device could have no TAU / HO related function), only have SMS sending function (no CS/PS function at all), and have other fixed functions (FFS, determined by the selected solution for each MTC Features). So they can be cheaper to be accepted by customers. If those MTC Features can be disabled, the MTC Device should have a full capability as a normal UE which it may have not.
Of course we cannot exclude such MTC Devices having both functions of normal function as normal UE and some additional MTC optimization for some MTC Features. For those MTC Devices, their corresponding MTC Features can be enabled or disabled which can be called “Flex MTC Features”.
MTC Device can bring its supported Fixed MTC Features and Flex MTC Features capability information to the network at attachment. The SGSN/MME will decide whether to enable or disable them according to this capability from MTC Device, and taking network capability, operator policy and subscription into consideration as well. If the MTC Device has a Fixed MTC Feature, which the network doe not support or the policy or subscription does not allow, the MTC Device shall be detached by the network (or else it may have problem due to its no normal corresponding function such as HO/TAU function). If the MTC Device has a Flex MTC Feature which the network doe not support or the policy or subscription does not allow, the MTC Feature can be disabled while the MTC Device can be kept attached.
When the MTC Subscriber want to activate or deactivate one MTC Feature, this subscription change should also be sent to SGSN/MME. The SGSN/MME would decide whether to enable or disable the corresponding MTC Feature  according to the modified subscription, and taking the MTC capability, network capability, and operator policy into consideration as well. The SGSN/MME cannot disable a Fixed MTC Feature of an attached MTC Device although the MTC Subscriber deactivate the MTC Feature; and the SGSN/MME cannot enable a MTC Feature that the MTC Device or network does not support although the subscriber activate it. .
The MTC Features enable/disable shall also be checked and done when the SGSN/MME changes (e.g. TAU or HO to a new SGSN/MME), since the network capability or operator local policy may be different at the new SGSN/MME.
3. Conclusion
To summarize, this contribution discusses the MTC Subscription, and proposes MTC Features enable/disable should be implemented in SGSN/MME according to MTC Device capability, network capability, operator policy and MTC subscription when the MTC Device attaches the network or the SGSN/MME changes or MTC Subscription changes. The MTC Device capability includes supported Fixed MTC Features and supported Flex MTC Features. The MTC Device with Fixed MTC Features has corresponding optimization function and has no function (such as HO function) when the MTC Features are disabled so that its cost can be lowered. The SGSN/MME may not enable or disable corresponding MTC Features as the MTC Subscription requests, e.g. the SGSN/MME won’t enable the MTC Feature which the MTC Device or network does not support although the MTC Subscriber requests to activate it; and the SGSN/MME won’t disable the MTC Feature which is a Fixed MTC Feature of an attached MTC Device even though the MTC Subscriber requests to deactivate it.
It is proposed to adopt the following changes into TR 23.888.

Start of the first change

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].
Fixed MTC Feature: A MTC Feature which shall always be enabled and is not allowed to be disabled.

Flex MTC Feature: A MTC Feature which can be enabled or disabled.
Next 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 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). 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. After the subscription is updated, the SGSN/MME should enable/disable the modified MTC Features according to the updated subscription, and also taking local operator policy, network capability and MTC Device capability into consideration. The modified MTC Features may not be enabled or disabled as the updated subscription requests due to local operator policy, network capability and MTC Device capability reason.
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.

-
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 MTC Features 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 MTC Features enabled for this subscription.
Next change

6.X
Solution – SGSN/MME Enable/Disable MTC Features 
6.X.1
Problem Solved / Gains Provided

See clause 5.7, “Key Issue – MTC Subscriptions”

6.X.2
General

Whether MTC Features are enabled or not for an MTC device is dependent on network operator policy, network capability, MTC Device capability, and MTC Subscription.
MTC Subscriber can modify/update MTC Subscription (i.e. MTC Features in the subscription that can be activated or deactivated, permanently or temporarily) via existing methods, e.g. web interface, which is out of 3GPP scope. The MTC Subscription is kept in HSS and the HSS will update the modified subscription to the SGSN/MME. The SGSN/MME will enable/disable the updated MTC Features according to the modified subscription. While the SGSN/MME may fail to enable/disable the MTC Features due to network operator policy, network capability, or MTC Device capability reason, when the subscription requests:
-  To activate MTC Features for which the network or MTC Device does not support or the operator policy does not allow.
-  To deactivate a Fixed MTC Feature of an attached MTC Device.
When the SGSN/MME fails to enable/disable the MTC Features indicated by the subscription, the network may notify the MTC Subscriber the event (FFS).
The SGSN/MME shall get MTC Device capability including supported Fixed MTC Features and supported Flex Features from the MTC Device. And the MTC Features optimization will be enabled/disabled by the SGSN/MME whenever the MTC Device attaches or SGSN/MME changes or the subscription changes.

At attachment or SGSN/MME change, the Fixed MTC Features shall be enabled if the network capability, subscription and operator policy support and allow, or else the MTC Device shall be detached; and the Flex MTC Features should be enabled if the network capability, subscription and operator policy support and allow, or else the Flex MTC Features shall not be enabled, i.e. the MTC Features are kept disabled.
6.X.3
Impacts on existing nodes or functionality
The SGSN/MME shall enable/disable MTC Feature once upon the MTC Device attaches, SGSN/MME changes, or the subscription is modified.
6.X.4
Evaluation
End of changes
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