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Abstract of the contribution:

In this paper, the identifier for MTC subscriber's subscription, MTC subscription is discussed.
1   Introduction

There are many mechanisms to identify an UE in the 3GPP system, such as, IMEI, IMSI, MSISDN, IP Address, SIP URI and the FQDN Identifier. Different Identifier has different role of function, e.g. the IMSI is used to identify an SIM /USIM, and the IMEI is used to identify an ME. The MSISDN is the originally to identify the UE with an ISDN service which mainly corresponds to the CS domain services. And some new services, such as SMS, continue to use the MSISDN to identify the UE. PS domain services are no longer based on the ISDN service, so the PS domain services is no longer to use MSISDN, the MSISDN is retained only to allow users to easily identify their own PS subscription, for example, when the PS services does not works well, and the user needs the MNO to conduct fault diagnosis of PS service, then the user needs to provide its MSISDN to the MNO.

There are also many UE identifier in the in the PS service level, for example, IP address, SIP URI and some service specific User ID, such as Email Address for email service, User identity for the IM service, like Messenger, Skype, SIP URI for sip-based services(e.g. IMS services)
For the NIMTC, MTC identifier should focus on definition of the identifier within the 3GPP network; the identifier for the service level is within scope of MTC service and is out of scope of the NIMTC. In this paper, the identifier for MTC subscriber's subscription and MTC device subscription are discussed.
2   Identifier for MTC Service Subscription and MTC Device Subscription
Currently, a basic assumption is that the amount of MTC Devices is expected to 2 orders of magnitude higher than the amount of devices for human to human communications scenarios. And it has been pointed out that it is not acceptable for assignment an IMSI/MSISDN per MTC Device because of the length limitation of the IMSI/MSISDN coding.
When a MTC subscriber subscribes a subscription of MTC features with a MNO, e.g. a water company subscribes to meter the water usage of each family with a MNO, a lot of MTC Devices will be deployed, the MNO can not provide a IMSI/MSISDN per each MTC Device, but the MNO can assign an IMSI for the MTC subscriber's subscription. And the IMSI can be used as an identifier for the MTC subscriber's subscription. For example, the water company gets an IMSI for the subscription of MTC features to meter water usage for 5000 houses, after a new building with 500 houses is setup, the water company needs to meter the water usage for the new 500 houses, the water company adds the 500 MTC devices to the same subscription and keeps the same IMSI.
When each MTC Device of the same MTC subscriber's subscription accesses to the network, the network needs to perform authentication and authorization for each MTC Device. Since each MTC Device authentication and authorization is done separately, the MTC Device AKA is performed separately. Therefore, when a MTC subscriber assigns a MTC features contracts with the MNO, the MNO needs to create a MTC subscriber's subscription, allocate an IMSI to the MTC subscriber's subscription and also needs to create a MTC device subscription data for each MTC device, and each MTC device subscription shall contain the long-term root K with the same value as the K in SIM/USIM in the corresponding MTC Device. During the AKA process, the HSS/HLR generates a SQN and RAND for each MTC Device separately.
The IMSI allocated to a MTC Service subscription can not uniquely identify a MTC Device subscription. As an IMEI can global uniquely identify an ME and the IMSI can global uniquely identify an MTC subscriber's subscription, then the combination of an IMSI and an IMEI can global uniquely identify a MTC Device subscription. So the IMSI+IMEI can be a global unique identifier for a MTC Device subscription.
Since IMSI+IMEI is global unique identifier for a MTC Device subscription, when the MTC device subscription data is changed, the HSS/HLR sends ISD to the serving node MME/SGSN/ MSC-VLR and use the IMSI+IMEI to identify the MTC device.

When the network nodes, e.g. MME/SGSN/ MSC-VLR, need to create a UE context for the MTC Device, the IMSI+IMEI shall be stored in the UE context and used to identify the UE context. When the two network nodes needs to setup a signalling connection for the MTC device, for example, MME and S-GW need to setup GTP-C connection during the attach procedure, the two node use the IMSI+IMEI to identify the MTC device .

 During the UE context transfer steps, the old MME/SGSN uses the IMSI+IMEI to identify the UE context for the MTC Device and provides the UE context to the new MME/SGSN.

If the UE performs the Initiate Attach without valid TMSI/P-TMSI/GUTI, the UE shall provide IMSI and IMEI to identify itself to the MME/SGSN/ MSC-VLR. The MME/SGSN/ MSC-VLR use the IMSI+IMEI to retrieve the authentication data, MTC device subscription data from the HSS/HLR, update the serving node information to the HSS/HLR for the MTC device during the MM procedure. 
After the MTC device successfully registered to the network, the MME/SGSN/ MSC-VLR assigns a TMSI/P-TMSI/GUTI to the MTC device, then the MTC device shall use the TMSI P-TMSI/GUTI to identify itself instead of IMSI+IMEI .

3. Proposal

Based on the above discussion, it is proposed to update the text of the TR 23.888.

First changes
6.X
Solution – MTC Identifier Solution

6.X.1
Problem Solved / Gains Provided

See Key Issue 5.13 “MTC Identifiers.”

6.X.2
General

One IMSI is assigned to all the MTC Devices of an MTC Subscriber's subscription, the IMSI is used as an identifier for the subscription of the MTC subscriber.

The MNO creates a MTC device subscription for each MTC device, the combination of an IMSI and an IMEI is used as a global unique identifier for a MTC device subscription. 

Each MTC device subscription shall contain the long-term root K with the same value as the K in SIM/USIM in the corresponding MTC Device. During the AKA process, the HSS/HLR generates a SQN and RAND for each MTC Device separately.
Since IMSI+IMEI is global unique identifier for a MTC Device subscription, when the MTC device subscription data is changed, the HSS/HLR sends ISD to the serving node MME/SGSN/ MSC-VLR and use the IMSI+IMEI to identify the MTC device.

When the network nodes, e.g. MME/SGSN/ MSC-VLR, need to create a UE context for the MTC Device, the IMSI+IMEI shall be stored in the UE context and used to identify the UE context. When the two network nodes needs to setup a signalling connection for the MTC device, for example, MME and S-GW need to setup GTP-C connection during the attach procedure, the two node use the IMSI+IMEI to identify the MTC device .

 During the UE context transfer steps, the old MME/SGSN uses the IMSI+IMEI to identify the UE context for the MTC Device and provides the UE context to the new MME/SGSN.

If the UE performs the Initiate Attach without valid TMSI/P-TMSI/GUTI, the UE shall provide IMSI and IMEI to identify itself to the MME/SGSN/ MSC-VLR. The MME/SGSN/ MSC-VLR use the IMSI+IMEI to retrieve the authentication data, MTC device subscription data from the HSS/HLR, update the serving node information to the HSS/HLR for the MTC device during the MM procedure. 
After the MTC device successfully registered to the network, the MME/SGSN/ MSC-VLR assigns a TMSI/P-TMSI/GUTI to the MTC device, then the MTC device shall use the TMSI P-TMSI/GUTI to identify itself instead of IMSI+IMEI .

6.X.3
Impacts on existing nodes or functionality

6.X.4
Evaluation
Second changes
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