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Abstract of the contribution: This P-CR to 23.888 v0.4.1 resolves open issues of subscription and proposes a solution to the key issue.

Discussion

Question 1: When a MTC Device attaches to a 3GPP network, is it required that for the MTC network to know that this is a NIMTC device?

Although we may not complete standardization of any MTC feature in Rel-10, it is expected that at least the overload control mechanism will be part of the rel-10. There are number of solutions for overload control which are being analyzed, some of which require specific network behavior. When the network behavior for the NIMTC device differs from the behavior of normal UEs, the network needs to know whether the UE is an NIMTC device or a normal UE.

Solution 1: Do nothing for rel-10.

If none of the functions which will be defined for NIMTC as part of rel-10 have impact on network behaviour, we need not specify anything for MTC device.

Solution 2: Subscription based detection

The MME/SGSN will determine whether the device is an MTC device based on the presence of MTC features in the subscription information. 

Pro’s:

· No change needed to any procedures. 

Cons:

· It is possible to enforce a rule such that a USIM containing MTC subscription cannot be used in a normal device.

· The 3GPP network can ascertain whether a particular terminal is an MTC Device only after the authentication occurs. Therefore the RAN cannot choose appropriate CN node based on whether a particular terminal is an MTC Device.

Solution 3: MTC Device capability based detection

The MME/SGSN can determine whether a terminal is an MTC Device based on UE capability. Alternatively, the terminal's MTC device capability can be determined based on Device ID. For example, an operator may have a look up table mapping IMEI values to known MTC devices.

Pros:

· .It is possible that same subscription can be allowed to access the network both in MTC mode and in normal mode.

Cons:

· The 3GPP network can determine if a terminal is an MTC Device only after the authentication is done. Therefore the RAN cannot select an appropriate CN node based on whether the terminal is actually an MTC Device.

Solution 4: Explicit indication in NAS.

The UE indicate to MME/SGSN during attach procedure that this is an MTC device. This will enable the network to authorize the access and also provide special service.

Pro’s:

· Modification to NAS only. No change to RAN is required.

Cons:

· Even those NIMTC devices with features which do not require any NAS change will be required to know modify the 3GPP modem.

· The 3GPP network can obtain the NIMTC status only after the authentication is done. Therefore the RAN cannot choose appropriate CN based on NIMTC status.

Solution 5: Explicit indication in RRC and deliver the indication in S1AP to SGSN/MME
The UE indicates to the RNC during the RRC connection establishment procedure that it is an  MTC Device  This allows the RNC/eNB to chose the right MME/SGSN for MTC devices. 

Pros:

· Supports optimal selection of CN nodes for MTC devices.

Cons:

· Requires modification of RAN nodes.

Q.2 Can we assume that no features will be standardized as part of the Rel-10? 

Option 1: Yes. If we assume that no features will be standardized as part of Rel-10, the system will be simplified in Rel-10. The system would not require any special UE capability or network capability exchange to indicate whether a feature is supported or not.

Looking forward, when features are standardized in future some of the features may require capability exchange. This will be the case where the network and MTC device support is required for some feature to behave properly. More study is required to know which features will require this capability exchange (as the requirement depends on which solution which is chosen.)It is safe to assume assume that at least some features will require capability exchange and design Rel-10 such that there will be no mis-operation when a Rel-10 device attaches to post rel-10 MTC-capable network and vice-versa.

This can be achieved by assuming the simple principle that ‘Nothing sent, nothing supported’. If a UE does not send any IE for supporting any MTC feature, the network assumes that the UE does not support any MTC feature. Similarly, if the network does not indicate support for any MTC feature, the UE assumes that the network does not support any MTC feature.

Option 2: No. If at least one MTC feature is standardized in this release, then we need to consider the mechanism by which support of the feature can be made known.

2.1 How to inform the UE capability to the network. 

Alt 1: The Device capability can be configured by means of interpretation of the IMEI. The MME/SGSN can obtain the IMEI during the attach procedure. 
 Alt 2: The Device capability is informed to the network at the time the NAS messages are sent. 
 Alt 3: The device capability is informed to the network as part of PCO.
 Alt 1 is preferred as it is simplest and has the least impact on the architecture.
2.2 How to inform the UE which features are activated. 

 Alt 1: The Activated feature list is informed as part of NAS messages sent to the UE.
  Alt 2: The activated feature list in informed as part of PCO.
  Alt 3: Use OMA DM to transmit the activated features using application level protocol 
  Alt 4: The MTC Device is informed of the subscribed features. These are always 'activated'.
Alt 4 is preferred as it is simplest. See 2.3 below.
2.3 'Essential Feature': How to ensure that essential features are supported. This is also necessary for some features only
Alt 1: This information can be informed to the network in a NAS procedure. The MME/SGSN should reject the attach request if the all 'essential features' cannot be activated.
 Alt 2: This information can be part of the IMEI information

 Alt 3: This information can be part of the subscription in HSS.

 Alt 4; It is assumed that all subscribed features may be considered 'essential' by the network
Alt 4 is easiest to assume in this case. This adds the least semantics to subscribed features.
2.4 The home operator may have some features which are mandatory for the subscription. For example, the subscription for which ‘low mobility’ should be activated mandatorily. If not, the UE should not be allowed to attach to the network. How to ensure that all the ‘mandatory features’ are supported by the UE?

Alt 1: the VPLMN MME/SGSN informs the HSS of the enabled features. Based on the list of enabled features the HPLMN can decide whether to allow the UE to the network.

Alt 2: The Subscription information should contain information regarding which of the activated features are mandatory. The VPLMN takes the decision based on the subscription information.

Alt 3: It is assumed that all subscribed features are mandatory.

Alt 3 is easiest to assume in this case. This adds the least semantics to subscribed features.
Conclusion: We prefer Option 1. This option is simple and backward compatible with the future releases. However if a feature is standardized as part of Rel-10, we will need to choose Option 2 and find answers for 2.1 to 2.4. However, the actual choice of the solution depends on the final decision of the solution chosen for individual features. The solution given below follows the proposed alternatives given above.
Proposal
Modify 5.7.2

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.

Upon attachment or subscription update, it shall be possible for the SGSN/MME to support only a subset of the activated features based on network capability and/or MTC device capability.

The operator may use an implementation specific mechanism to associate Device Capabilities with IMEIs.


It is assumed for this release of this specification that all subscribed MTC Features may be considered by the network to be 'essential' and mandatory. If an MTC Device or visited network does not support one or more subscribed MTC Features, the MME/SGSN may inform the MTC Device and the MTC Device detaches.
A feature is considered as essential if a MTC device cannot operate normally when the feature is not enabled.

A feature is considered as mandatory when the home operator forbids attachement to the network when this feature is not/cannot be enabled.
Editor's note: Upon attachment or subscription update when the MTC device is in roaming, it may be possible for the visited network operator to inform the home operator of the features which have been enabled/disabled.
It may be possible for the network operator to inform the MTC Device enabled/disabled status of the MTC features.
Editor's note: It is FFS which MTC features’ enabled status may be notified to the MTC device.
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.

Add an additional solution

6.X
Solution - Simple Subscription Control

6.X.1
Problem Solved / Gains Provided

This solution answers the requirements of 5.7 "Key Issue - MTC Subscriptions."
6.X.2
General

Solution 1) "Do Nothing"

It is possible that there will be no MTC Features in release 10. If this is the case, it would suffice that the lack of any MTC subscription elements indicates that no MTC Features are subscribed. 

Solution 2) "Simple Solution"

The MTC Subscription identifies subscribed MTC Features (as an IE or as IEs) in the HSS.) 

To determine whether a subscribed MTC Feature is activated:

· The Network may determine if a given MTC Device supports a given MTC Feature through implementation dependent evaluation of the IMEI. For example, the operator may maintain a database of MTC Devices types based upon the IMEI.

· Further, it may be assumed that a subscribed MTC Feature is supported by the MTC Device. If this is not the case, the MTC Device will fail to operate 

· If either the network or the MTC Device (e.g. based on IMEI or due to missing but expected parameters during the attach request) does not support a subscribed MTC Feature, the MME/SGSN may reject the MTC Device when it attempts to attach. The MME/SGSN includes information regarding the unsupported MTC Feature in the rejection cause.

An indication of capabilities from the MTC Device is unnecessary to define in a general way. For each MTC Feature, such interaction between the MTC Device and the network may be defined (as has been done for other features, e.g. SR VCC capability, etc.)
If the MME/SGSN is pre-rel 10 and accepts the MTC devices without any notification about the MTC features, and the device expects such an indication for the feature, the MTC device performs detach procedure.
6.X.3
Impacts on existing nodes or functionality

Solution 1) 

None

Solution 2)

The HSS must support an IE (or IEs) representing MTC Features included in the MTC subscription.

The MME/SGSN determine whether an MTC Device supports the subscribed set of MTC Features on the basis of the IMEI the device capabilities (e.g. by means of a database) or by checking whether expected IEs are present.

The MME/SGSN knows (due to local policy) whether a given MTC Feature is supported by the network.

The MME/SGSN may reject MTC Devices attempting to attach using a new rejection code.
6.X.4
Evaluation

Solution 1 is preferable if no MTC Feature is standardized in release 10. This solution has no impact on the standard and will not complicate future MTC Feature control mechanisms.

Solution 2 is preferable if MTC Features are standardized in release 10. A simple approach is taken in which the minimum semantics are assumed in order to support the architecture requirements expressed by the Key Issue.
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