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Abstract of the contribution: Update MTC architecture with new internal interfaces between 3GPP network nodes and MTC-IWF.
1. Introduction
A new standalone or functional entity MTC-IWF was introduced to support the Indirect and Hybrid models of MTC, i.e. to hide the internal PLMN topology and to invoke MTC specific functionality within the PLMN. 
For hiding the internal PLMN topology, the reference point MTCsp has been introduced for MTC-IWF to communicate outwards the 3GPP system with the MTC Server. For invoking MTC specific functionality within the PLMN, reference points that MTC-IWF uses to communicate inwards the 3GPP system with the core network nodes are currently to be defined. Based on the device trigger solution paper S2-114198, this paper proposes to introduce for MTC-IWF two new reference points with 3GPP code nodes (MME/SGSN and HSS/HLR) that are needed for triggering MTC devices (particularly PS-only devices) when MTC-IWF receives trigger requests over MTCsp. Although the new reference points are primarily introduced for MTC device triggering, they may also be used to support other MTC features in future releases. 
2. 
Proposed Changes
To introduce new internal interfaces between MTC-IWF and 3GPP core nodes, we propose the following change.
* * * Begin of Change * * * 
4.3
Architectural Reference Model for MTC
The end-to-end application, between the UE used for Machine Type Communication (MTC) and the MTC Application, uses services provided by the 3GPP system, and optionally services provided by an MTC Server. The 3GPP system provides transport and communication services (including 3GPP bearer services, IMS and SMS) including various optimizations that can facilitate MTC.

Figure 4.3-1 shows a UE used for MTC connecting to the 3GPP network (UTRAN, E-UTRAN, GERAN, I-WLAN, etc) via the Um/Uu/LTE-Uu interface. The architecture covers the various architectural models described in Section 4.2.

-
Direct Model - Direct Communication provided by the 3GPP Operator: The MTC Application connects directly to the operator network without the use of any MTC Server;

-
Indirect Model – MTC Service Provider controlled communication: The MTC Server is an entity outside of the operator domain. The MTCi, MTCsp and MTCsms are external interfaces (i.e. to a third party M2M service provider);

-
Indirect Model – 3GPP Operator controlled communication: The MTC Server is an entity inside the operator domain. The MTCi, MTCsp and MTCsms are internal to the PLMN;

-
Hybrid Model: The direct and indirect models are used simultaneously in the hybrid model e.g. connecting the user plane using the direct model and doing control plane signalling using the indirect model.

 Editor’s Note: Considerations for hybrid scenarios and for security and scalability for the direct model is FFS.
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Figure 4.3-1: 3GPP Architecture for Machine-Type Communication
The ‘MTC Application’ entities and the reference point API in the figure are outside of 3GPP scope. They are solely used as abstracts to show the end-to-end view for MTC and simplify mapping to MTC specifications of other standardization organizations. 

The MTC Server is an entity which connects to the 3GPP network to communicate with UEs used for MTC and nodes in the PLMN.

The 3GPP Architecture supports roaming scenarios in which the UE used for MTC obtains service by means of Um/Uu/LTE-Uu in a VPLMN.

Editor’s Note: The roaming architecture is FFS.
4.4
Network Elements

4.4.1
General

The following 3GPP network elements provide functionality to support the Indirect and Hybrid models of MTC. Additionally, IMS network elements may provide functionality to support the Indirect and Hybrid models of MTC.

NOTE:
As further development of the MTC architecture takes place as well as when additional MTC common functionality and features are addressed, further network elements may be defined.

Editor’s Note: The final naming of any new entities added as part of the SIMTC work is FFS and dependent on the solutions selected as part of the conclusions reached for SIMTC.

4.4.2
MTC-IWF

To support the Indirect and Hybrid models of MTC, one or more instances of an MTC InterWorking Function (MTC-IWF) reside in the HPLMN. An MTC-IWF could be a standalone entity or a functional entity of another network element. The MTC-IWF hides the internal PLMN topology and relays or translates signaling protocols used over MTCsp to invoke specific functionality in the PLMN.

The functionality of the MTC-IWF includes the following:
-
terminates the MTCsp, MTCh and MTCm reference points;

-
may authenticate the MTC Server before communication establishment with the 3GPP network;

-
may authorize control plane requests from an MTC Server;

Editor’s Note: The set of request messages from the MTC Server to the MTC-IWF are FFS and are dependent on the solutions selected as part of the conclusions reached for SIMTC.

-
may support secure communications between the 3GPP network and the MTC server;
Editor’s Note: Solutions for the security related functionality described in the three bullets above are in the scope of SA WG3.

-
may perform identifier mapping;

-
may perform protocol translation to/from the MTC Server;
-
selects the trigger delivery mechanism and shields the MTC server from the actual trigger delivery mechanism used within the PLMN;
-
may perform charging for device triggering.
Editor’s Note: Additional MTC functionality in the MTC-IWF is FFS and dependent on the solutions selected as part of the conclusions reached for SIMTC.

4.4.3
HLR/HSS

HLR and HSS specific functionality to support the Indirect and Hybrid models of MTC includes the following:
· terminates the MTCh reference point;
· may map the external identifier received from MTC-IWF to IMSI;
· returns routing information (i.e. serving MME/SGSN address) and IMSI to the MTC-IWF;
Editor’s Note: Additional specific MTC functionality in the HLR/HSS is FFS and dependent on the solutions selected as part of the conclusions reached for SIMTC.

4.4.4
GGSN/PGW

GGSN and PGW specific functionality to support the Indirect and Hybrid models of MTC:

Editor’s Note: Specific MTC functionality for the GGSN/PGW is FFS and dependent on the solutions selected as part of the conclusions reached for SIMTC.

4.4.5
SGSN/MME

SGSN and MME specific functionality to support the Indirect and Hybrid models of MTC includes the following:

· terminates the MTCm reference point;

· receives device triggering information from MTC-IWF and optionally stores it;
· encapsulates device triggering information in NAS message sent to the UE used for MTC;
Editor’s Note: Additional specific MTC functionality for the SGSN/MME is FFS and dependent on the solutions selected as part of the conclusions reached for SIMTC.

4.5
Reference Points

4.5.1
General

The following 3GPP reference points support the Indirect and Hybrid models of MTC.

NOTE:
As further development of the MTC architecture takes place as well as when additional MTC common functionality and features are addressed, further reference points may be added.

4.5.2
List of Reference Points

The description of the MTC related reference points:

MTCi:
It is the reference point an entity outside the 3GPP system uses to communicate with UEs used for MTC via 3GPP bearer services/IMS. 
MTCsms:
It is the reference point an entity outside the 3GPP system uses to communicate with UEs used for MTC via SMS.

MTCsp:
It is the reference point an entity outside the 3GPP system uses to communicate with the MTC-IWF related control plane signalling.
MTCm:
It is the reference point between MTC-IWF and MME/SGSN for delivery of control messages (e.g. device triggering information, etc.) to/from the MTC Server.
MTCh:
It is the reference point between MTC-IWF and HSS/HLR for mapping the external identifier of the UE used for MTC to its internal identifier (i.e. IMSI), and retrieving routing information for reaching the UE used for MTC.
Editor’s Note: The final set of reference points used to support the Indirect and Hybrid models of MTC is FFS and dependent on the solutions selected as part of the conclusions reached for SIMTC.

Protocol assumption:

-
MTCi could be based on Gi, SGi and Wi interfaces. Existing protocols over those reference points such as RADIUS/Diameter as specified in TS 29.061 [4] can also be supported over MTCi.

Editor’s Note: It is FFS if MTCsms will be based on pre-existing protocols between SMS-SCs and SMEs that are out of scope for 3GPP or based on a new protocol that is within scope of 3GPP.

4.5.3
Reference Point Requirements

4.5.3.1
MTCsp Reference Point Requirements

The MTCsp reference point shall fulfil the following requirements:

-
connect a MTC-IWF to one or more MTC Servers;

-
optional security and privacy protection for communication between the MTC-IWF and MTC Server.

Editor’s Note: Solutions for the security related functionality described in the above bullet are in the scope of SA WG3.

4.5.3.x
MTCm Reference Point Requirements

The MTCm reference point shall fulfil the following requirements:

-
connect a MTC-IWF to one or more MME/SGSNs;

-
transfer of device triggering information from MTC-IWF to MME/SGSN.

4.5.3.y
MTCh Reference Point Requirements

The MTCh reference point shall fulfil the following requirements:

-
connect a MTC-IWF to one or more HSS/HLRs;

-
transfer of external identifier of the UE used for MTC from MTC-IWF to HSS/HLR and return of the internal identifier (i.e. IMSI) from HSS/HLR to MTC-IWF;
-
transfer of routing information from HSS/HLR to MTC-IWF for reaching the UE used for MTC.

Editor’s Note: Additional MTC reference point requirements are FFS and dependent on the solutions selected as part of the conclusions reached for SIMTC.
* * * End of Change * * * 
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