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Abstract of the contribution: This proposes to add the MTCrx reference point to the MTC architecture for those applications which may need the support of better QoS and/or service-bearer interaction.
1. Introduction

In the current architecture, the PCC deployment scenario is not considered. But In the real MTC communication, the defined 3GPP PCC infrastructure may be useful for operators to better control the service provided to the MTC devices, e.g. specific QoS/policy control and/or charging control. This is especially needed for those scenarios that MTC Service is provided by IMS platform or other session based application servers. In the IMS case, the MTC server acts as an IMS AS. The P-CSCF connects to the PCRF using the service of MTCrx (PCC Rx based). For other session-based application servers, the MTC server acts as an application server and connects to the PCRF with MTCrx playing the role of a PCC AF. This interface may also be used to facilitate other MTC application use case providing the service information to the network in a general way. 

With this new interface, now MTC features like group based policing could be realized with minor enhancements to the current rel-9 PCC. 
In addition, adding this MTCrx to the architecture also facilitates the interaction between the MTC application level and the EPS/GPRS transport level. Currently, PCC already supports some interaction between AF and PCEF, e.g. an AF can subscribe the notification of AF session signalling path status of IP-CAN. Many of the MTC features have similar functional requirements. For example, the offline indication MTC feature can use similar mechanism of notifying AF of the signalling path status to inform MTC server/user when it is no longer possible to establish signalling connection between the network and the MTC device. Similar use cases exist also for other MTC features such as MTC monitoring. 
Proposing a PCC Rx based MTCrx may also significantly reduce the need to have other new interfaces like connecting MME to MTC server. This is also aligned with the WID requirement of trying to leverage the current 3GPP infrastructure. 

Regarding the new architecture of decoupling MTC 3GPP service abstraction layer from MTC service logic component, the AS/AF functional entity should be located in the MTC service logic component. The 3GPP service abstraction layer may be transparent to the MTCrx interface. 

2. Proposal

Based on the above discussion, it is proposed to add a new interface of MTCrx to the current architecture baseline. The following is the proposed changes to be included in the TR 23.888.
Start of 1st change

4
Architectural Considerations
Editor's note:
This section is intended to list the architectural requirements necessary to support the objectives of the WID. Service requirements are to be listed in TS 22.368.
4.1 
Architectural requirements

Editor’s note: Contributions to this section should follow after agreements are achieved in the Required Functionality sub-clauses of individual Key Issues.
4.2
Architecture Model

4.3
Architectural baseline
The end to end application, between the MTC device and the MTC server, uses services provided by the 3GPP system. The 3GPP system provides transport and communication services (including 3GPP bearer services, IMS and SMS) optimized for the Machine-Type Communication..

As shown in Figure 4.3-1, MTC Device connects to the 3GPP network (UTRAN, E-UTRAN, GERAN, I-WLAN, etc) via MTCu interface. MTC Device communicates with a MTC Server or other MTC Devices using the 3GPP bearer services, SMS and IMS provided by the PLMN. The MTC Server is an entity which connects to the 3GPP network via MTCi/MTCsms interface and thus communicates with MTC Devices. The MTC server may function as an application server/AF and connect to the PCRF for policy/charging control and facilitating interaction between application level and IP-CAN level. MTC Server may be an entity outside of the operator domain or inside an operator domain.
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Figure 4.3-1: 3GPP service model for Machine-Type Communication
The reference points are listed as below:

MTCu:
It provides MTC Devices access to 3GPP network for the transport of user plane and control plane traffic. MTCu interface could be based on Uu, Um, Ww and LTE-Uu interface.
MTCi:
It is the reference point that MTC Server uses to connect the 3GPP network and thus communicates with MTC Device via 3GPP bearer services/IMS. MTCi could be based on Gi, SGi, and Wi interface.

MTCsms:
It is the reference point MTC Server uses to connect the 3GPP network and thus communicates with MTC Device via 3GPP SMS.

MTCrx:
It provides transport of application level information between MTC server and PCRF. Furthermore, this interface also allows other interactions between application level and EPS transport level. This reference point could be based on Rx interface.
Editor’s Note: It is FFS whether the architecture baseline should adopt a service abstraction layer to decouple the MTC Server service logic components from the 3GPP PLMN.

End of 1st change

Start of 2nd change

5.11
Key Issue – Decoupling MTC Server from 3GPP Architecture

5.11.1 
Use Case Description

Machine to machine communications exist today, over a variety of access systems. These essentially make use of particular features exposed by individual access systems, devices and aggregation services to build a unique ‘vertical system’ to support an application for an end customer. Examples include logistics, point of sale and power metering. 

The current direction of the industry is to eventually provide general service interfaces to enable a new class of ‘layered’ applications that can work with diverse MTC devices, network operators, accesses and diverse business logic components without requiring a unique ‘from scratch’ system integration effort.

The current abstraction shown in the SA1 service aspects specification TS 22.368 [2] represents the MTC server as an entity with which the 3GPP PLMN and the MTC Device directly communicate. This depicts a service delivery representation well, but has very misleading implications if accepted as a basis for the MTC architecture,

Two potential deployment scenarios exist for MTC Services – either under the control of a mobile network operator or by a third party. 

To support MTC services deployed by third parties, it is assumed that additional interaction between MTC service logic components and the 3GPP PLMN are required, beyond data communications (SMS and packet domain communication.), These interactions include at least the ability for service logic components to securely interact with the 3GPP PLMN and the ability for the service logic components to obtain certain information regarding MTC Subscriptions and modifying this information (if allowed by the network operator).

Some service logic components only interact with MTC Devices by means of established user plane communication (e.g. SMS or TCP/IP based applications). These service logic components may have no direct means to interact with or become aware of MTC Features. For example, there are existing M2M applications that employ GPRS and/or SMS to communicate with MTC Devices. For such service logic components, no additional mediating interfaces as proposed in this key issue shall be required.

A 3GPP MNO can restrict or deliberately allow access to information, resources and services in the core network by means of the Service Abstraction Layer.
5.11.2 
Required Functionality

MTC Service Logic components may be deployed within a mobile network operator’s control or externally. 

The Baseline Architecture in clause 4.3 shall be updated with additional interfaces for secure communications between MTC Service Logic Components and the 3GPP PLMN as well as for MTC Service Logic Components to query or possibly update MTC subscription information. 

It is desirable to minimize the requirements for MTC Service Logic components to support 3GPP interfaces and 3GPP-specific configuration. This facilitates the design of MTC services that function over multiple access systems. 

5.11.3 
Solutions

5.11.3.1 
Solution 1: Introduction of a 3GPP MTC Service Abstraction Layer

A) Add additional terminology to clause 3.1:
MTC Service Logic Components: Business logic, configuration, data and other elements that implement an MTC Application and provide service to the MTC User. MTC Service Logic Components communicate with MTC Devices and other PLMN entities (e.g. PCRF) and may be deployed under or external to mobile network operator control.

3GPP MTC Service Abstraction Layer: A functional entity that shares reference points with network elements in the 3GPP PLMN that are specified by 3GPP. The Service Abstraction Layer also exposes interfaces to PDNs to allow Service Logic Components to communicate with MTC Devices and services offered by mobile network operators to support interaction with MTC Devices.

B) Modify clause 4.3 Architecture Baseline, as follows:

The end to end application, between the MTC device and the MTC server, uses services provided by the 3GPP system. The 3GPP system provides transport and communication services (including 3GPP bearer services, IMS and SMS) optimized for the Machine-Type Communication. For the purposes of 3GPP standardization, the MTC Server - including its internal state, operations and interfaces remain out of scope.
As shown in Figure 4.3.1, MTC Device connects to the 3GPP network (UTRAN, E-UTRAN, GERAN, etc) via MTCu interface. MTC Device communicates with MTC Service Logic Components by means of an MTC Service Abstraction Layer or other MTC Devices using MTC Functions, 3GPP bearer services, SMS and IMS Application Servers provided by the PLMN. The MTC Server is an entity which connects to the 3GPP network via a Generic Service Layer API which remains out of scope of 3GPP standardisation. The MTC Service Abstraction Layer separates the MTC Service Logic Components from access specific interfaces. The MTC Service Abstraction Layer presents generic capabilities that map to concrete ones offered by the specific access. For example, communication capabilities in the 3GPP access are supplied using the MTCi/MTCsms interfaces and thus communicates with MTC Devices. MTC Server Logic Components may be outside of the operator domain or inside an operator domain.
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Figure 4.3-1: MTC Service Abstraction architecture

The reference points are listed as below:

MTCu:
It provides MTC Devices access to 3GPP network for the transport of user plane and control plane traffic. MTCu interface could be based on Uu, Um, Ww and LTE-Uu interface.
MTCi:
It is the reference point that MTC Server uses to connect the 3GPP network and thus communicates with MTC Device via 3GPP bearer services/IMS. MTCi could be based on Gi, SGi, and Wi interface.

MTCsms:
It is the reference point MTC Server uses to connect the 3GPP network and thus communicates with MTC Device via 3GPP SMS.

MTCrx:
It provides transport of application level information between MTC server (i.e. Service Logic Component) and PCRF. Furthermore, this interface also allows other interactions between application level and EPS transport level. This reference point could be based on Rx interface.
NOTE:
MTCi, MTCsms and MTCrx may be defined in such a way as to traverse the Service Abstraction Layer transparently.
MTCsh:
It provides transport of service-related data (opaque to the 3GPP system) as well as user / subscriber related data. This reference point may be based upon Sh.
Additional reference points between the 3GPP PLMN and the 3GPP MTC Service Abstraction Layer (e.g. for IMS) are FFS.

It is FFS whether the 3GPP MTC service abstraction layer applies to pre-release 8 3GPP core networks and I-WLAN.

End of 2nd change
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