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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

Y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

Editor’s Note: This clause will describe the scope of the feasibility study.
This Technical Report studies and evaluates architectural enhancements for Machine Type and other mobile data applications communications.

Specifically, the following system improvements are considered:

-
Small Data Transmissions which includes the following aspects:

-
Small Data Transmissions as per the service requirements defined in the clause 7.2.5 of TS 22.368; and

-
Efficient handling of frequent small data transmission as per the service requirement defined in clause 4.3.1 of TS 22.101.

-
Triggering Enhancements which includes the following aspects:

-
Device triggering enhancements including T5 based device trigger and other triggering efficiency optimizations.

-
Monitoring Enhancements which includes the following aspect:

-
Monitoring as per the service requirements defined in the clause 7.2.8 of TS 22.368.
-
UE Power Optimizations which includes the following aspects:
-
Optimizations to prevent battery drain (that may come from e.g. frequent changes between Idle and Connected mode or too long periods in connected mode); and

-
Lower UE Power Consumption as per the service requirements defined clause in clause 7.1.1 of TS 22.368.

-
Group based features which include the following aspects:
-
Fulfil the group based policing requirements (TS 22.368 clause 7.2.14.2);

-
Fulfil the group based addressing requirements (TS 22.368 clause 7.2.14.3); and

-
Fulfil the group based charging requirements (TS 22.368 clause 7.1.5).

The end-to-end application layer aspects between UEs and Application servers including SCS (which can be located outside or inside the network operator's domain) are out of the scope of this study. However, the transport services as provided by the 3GPP system and the related optimizations are considered in this study. 

This Technical Report analyzes architectural aspects to achieve these objectives and to gather technical content until it can be included in the relevant technical specifications.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 22.368: "Service Requirements for Machine-Type Communications".

[3]
3GPP TS 23.682: “Architecture enhancements to facilitate communications with packet data networks and applications”.

3
Definitions and abbreviations

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].

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

MTC
Machine Type Communications

M2M
Machine-to-Machine

4
Architectural Considerations

4.1
Architectural Principles
Editor’s Note:
This subclause captures principles that can be agreed in discussion of architecture. Once agreed, these principles will guide further work in the TR.

4.2
Architecture Model

Editor's note:
This section will capture the changes to architecture reference model described in TS 23.682[3].

5
Small Data and Device Triggering Enhancements (SDDTE)
5.1
Small Data Transmission
5.1.1
Key Issue - Efficient Small Data Transmission 
5.1.1.1
Description

Editor's Note:
Describe the key Issue (i.e. problem statement), including technical constraints and interpretations.

Many MTC applications send or receive small amounts of data. This characteristic of MTC application may lead to inefficient use of resources in the 3GPP system. This key Issue identifies the solutions to transmit and receive small amount of data efficiently through 3GPP system. The exact amount that is considered to be small may differ per individual system improvement proposal. It is the amount of data where a specific system improvement proposal still provides its benefits.

For small data transmission it is assumed that data transfer can happen any time when needed by the application. Before the transmission of the small data, the MTC device may be attached to or detached from the network.

Editor’s Note: It's FFS if Small Data Transmission is a new standalone small data service or if it provides "small data" optimisations for IP based applications.
5.1.1.2
Architectural Requirements
Editor's Note:
Capture agreements on requirements for solving the key issue. This clause may be omitted if deemed unnecessary.
The following functionalities are required for Small Data Transmission:
-     The system shall support transmissions of small amounts of data efficiently with minimal network impact (e.g. signalling overhead, network resources, delay for reallocation).
5.1.1.3
Solutions

5.1.1.3.1
Solution : <Solution Title>
5.1.1.3.1.1
General

5.1.1.3.1.2
Impacts on existing nodes and functionality

5.1.1.3.1.3
Solution evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
5.1.1.4
Overall Evaluation 

Editor's Note:
Use this section for evaluation of key issues.
5.2
Device Triggering Enhancements
5.2.1
Key Issue - Overload handling and Scalability for Device Triggering
5.2.1.1
Description

Editor's Note:
Describe the key Issue (i.e. problem statement), including technical constraints and interpretations.

This Key issue relates to Device triggering optimization for overload handling and scalability of device triggers which was not fully specified in Rel-11. For potentially large number of MTC devices, device trigger functionality can overload the operator network and therefore appropriate mechanism needs to be developed to prevent such overload from device triggers. In case of congestion situation, control mechanisms are needed to avoid that the trigger requests deteriorate the congestion. This Key issue also study the solutions for scalability of device trigger when large numbers of devices need to be triggered at the same time. The scalable transmission of trigger request is independent from the Group based feature.
5.2.1.2
Architectural Requirements

Editor's Note:
Capture agreements on requirements for solving the key issue. This clause may be omitted if deemed unnecessary.

The following architectural requirements shall be met:
-    It shall be possible to provide a load control mechanism for the trigger requests over Tsp. For e.g. controlling the ingress rate of trigger requests from a specific SCS at the MTC-IWF or the aggregate ingress rate from all SCS at the MTC-IWF or by some other means to reduce the load on the network.
-
It shall be possible to provide a load control mechanism for the trigger requests over T4/T5 interface. For e.g.: Network node (e.g. MME/SGSN/SMS-SC) initiating overload control to MTC-IWF for trigger request, or network nodes controlling (e.g. dropping/rejecting) the trigger requests in case of congestion.
-
Trigger load control mechanisms shall ensure that the network congestion is not exacerbated by UEs that respond to triggers.
-
The trigger mechanism shall be able to provide a scalable transmission of trigger request and trigger response messages for multiple MTC Devices in the PLMN and on the interfaces to the SCS.
5.2.1.3
Solutions

5.2.1.3.1
Solution : <Solution Title>

5.2.1.3.1.1
General

5.2.1.3.1.2
Impacts on existing nodes and functionality

5.2.1.3.1.3
Solution evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
5.2.1.4
Overall Evaluation 

Editor's Note:
Use this section for evaluation of key issues.
5.2.2
Key Issue - Support for T5 device triggering
5.2.2.1
Description

Editor's Note:
Describe the key Issue (i.e. problem statement), including technical constraints and interpretations.

This key issue provides solutions for T5 based triggering which was not fully specified in TS 23.682 (Rel-11) due to following open issues - 
· Support for delayed delivery of T5 device trigger and how to provide store and forward capability

· Format of trigger payload – Generic or SMS

· Commonalities with monitoring and small data transmission

· Charging and subscriptions aspects 

· T5 capability support indication 

5.2.2.2
Architectural Requirements

Editor's Note:
Capture agreements on requirements for solving the key issue. This clause may be omitted if deemed unnecessary.

5.2.2.3
Solutions

5.2.2.3.1
Solution : <Solution Title>

5.2.2.3.1.1
General

5.2.2.3.1.2
Impacts on existing nodes and functionality

5.2.2.3.1.3
Solution evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
5.2.2.4
Overall Evaluation 

Editor's Note:
Use this section for evaluation of key issues.
6
Monitoring Enhancements (MONTE)
6.1
Key Issue - Monitoring
6.1.1
Description

Editor's Note:
Describe the key Issue (i.e. problem statement), including technical constraints and interpretations.

Monitoring is intended for monitoring of configured events. This comprises of means that allow for activating monitoring of specific events, the event detection and the reporting to authorised users, e.g. for use by applications or logging. For MTC Devices, it is desirable that the network detects and reports events (including location) caused by those devices that may result, for example, from vandalism or theft of the communication module. If such an event is detected, the network might be configured to perform special actions, e.g. limit the access or reduce the allocated resource.
This key issue aim at studying and providing solutions for enhancements to 3GPP procedures for configuration of monitoring events, monitoring event detection and reporting.
6.1.2
Architectural Requirements
Editor's Note:
Capture agreements on requirements for solving the key issue. This clause may be omitted if deemed unnecessary.

The following architectural requirements shall be met –

Configuration of Monitoring Events and actions: 
-
It shall be possible to configure monitoring events in the 3GPP system (UE or Network Nodes), for example - monitoring the association of the MTC Device and UICC, change in the point of attachment, loss of connectivity, alignment of subscribed feature etc.
-
It shall be possible to configure the action to be executed by the network when configured monitoring event is detected, for example - reduce services provided to the UE, restrict access of the UE, detach the UE etc. 
-
It shall be possible to configure the maximum time between the actual loss of connectivity and its detection.
Detection of Monitoring Events:
-
It shall be possible for the network to detect monitoring events. On detection of the monitoring event UE or Network may execute a configured action.

Reporting of Monitoring Events:
-
It shall be possible for the UE or network to report the detected events to the Services Capability Server or Application server. Application layer reporting of monitoring events is outside the scope.

6.1.3
Solutions

6.1.3.1
Solution : <Solution Title>

6.1.3.1.1
General

6.1.3.1.2
Impacts on existing nodes and functionality

6.1.3.1.3
Solution evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
6.1.4
Overall Evaluation 

Editor's Note:
Use this section for evaluation of key issues.
7
UE Power Consumption Optimizations (UEPCOP)
7.1
Key Issue - UE Power Consumption Optimizations
7.1.1
Description

Editor's Note:
Describe the key Issue (i.e. problem statement), including technical constraints and interpretations.

Power consumption is important for UEs using battery and also for UEs using external power supply and its importance increases with the continued growth of device populations and more demanding use cases. The importance can be illustrated by following scenarios, e.g.:

-
For M2M use cases like sensors that run on battery it is a major cost to on site exchange (or charge) the batteries for a large amount of devices and the battery lifetime may even determine the device’s lifetime if it is not foreseen to charge or replace the battery;

-
From the wide range of applications (e.g. smart phone Apps or MTC applications) a considerable number of applications show communication patterns for which the 3GPP system could be enhanced to provide services with a more optimized UE power consumption e.g.:
-
For smart phones the frequent communication with the network currently causes battery drain; and
-
Even for scenarios where UEs may consume power from an external power supply it may be desirable to consume less power for energy efficiency purposes.

This key issue identifies and evaluates solutions to lower UE power consumption. It is expected that each solution provides a justification for which type of UE characteristics it addresses and how/why UE power consumption is lowered.
7.1.2
Architectural Requirements
Editor's Note:
Capture agreements on requirements for solving the key issue. This clause may be omitted if deemed unnecessary.

Architecture goals for UE power consumption optimizations include:

1.
Power consumption optimizations for cases when the UE stay in connected mode for long periods.

2.
Solutions for battery consumption efficiency shall not affect the ability to receive mobile terminating communications within an acceptable delay.

Editor’s Note: Additional architecture goals for UE power consumption optimizations is FFS.

NOTE 1:
Work in RAN/GERAN and co-operation with RAN and GERAN WGs shall be considered for solutions depending on RAN/GERAN functionality.

NOTE 2:
If this work requires any new or specific solution for small data transmission then it should not define an own solution but take advantage from any common solution for small data transmission.
7.1.3
Solutions

7.1.3.1
Solution : <Solution Title>

7.1.3.1.1
General

7.1.3.1.2
Impacts on existing nodes and functionality

7.1.3.1.3
Solution evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
7.1.4
Overall Evaluation 

Editor's Note:
Use this section for evaluation of key issues.
8
Group Based Feature (GROUP)
8.1
Key Issue - Group based Messaging

8.1.1
Description

MTC applications generally involve a group of devices. Typically applications today involve more than 1000 subscriptions for a single customer. From both customer and operator points of view, there is benefit in optimised handling of groups of MTC devices.

Group based messaging can be used to efficiently distribute the same message (e.g. a trigger request) to those members of an MTC group that are located in a particular geographical area on request of the SCS. 
8.1.2
Architectural Requirements

The following group messaging related requirements shall be met:

-
The network shall provide a mechanism to distribute a group message from an SCS to those members of an MTC group located in a particular geographic area.
NOTE 1: The geographic area for the distribution may be a cell sector, a cell or a group of cells. Any members of the group who are outside the geographic area won't receive the message (e.g. the device is roaming on a different network or just in a different cell in the same network). This does not affect how those inside the designated geographic area respond to the message, nor is there an expectation that the 3GPP network do anything to try to send the message to those members of the MTC group who happen to be outside the designated geographic area.

-
The group based messaging feature shall not require additional new functionality for UEs that do not use this feature.
-
The system shall support a mechanism where a UE that uses the group based messaging feature can efficiently recognize distributed group messages addressed to the UE.
NOTE 2: The 3GPP system does not need to provide an acknowledgment of receipt of the group message by an MTC device.
-
The system shall provide an interface for the SCS to send a group message. This interface shall be able to carry the following information:
-
the application layer content of the group  message,

-
the group identification for which the group message is intended, and 

-
the geographical area and RAT(s) in which the group message shall be distributed.

NOTE 3: The reuse or extension of an existing interface is preferred.

-
The system shall be protected against overload resulting from devices responding to the distributed group message.

-
Group based messaging shall be supported in GERAN, UTRAN, and E-UTRAN access.

Editor’s Note: Support for non 3GPP access such as Wi-Fi is FFS
Editor’s Note: Charging requirements for the group message feature are FFS.
Editor's Note:
 Whether 3GPP system support is needed for security or whether an application layer security solution suffices with group based messaging is FFS.

8.1.3
Solutions
8.1.3.1
Solution : <Solution Title>

8.1.3.1.1
 General

8.1.3.1.2
Impacts on existing nodes and functionality

8.1.3.1.3
Solution evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at the key issue level is done in a separate clause.
8.1.4
Overall Evaluation 

Editor's Note:
Use this section for evaluation of key issues.

8.2
Key Issue – Group based Charging Optimizations

8.2.1
Description

MTC applications generally involve a group of devices. Typically applications today involve more than 1000 subscriptions for a single customer. From both customer and operator points of view, there is benefit in optimised handling of groups of MTC devices.

Group based charging is to increase charging efficiency for group based MTC applications. In many cases, the data volume of CDRs generated by MTC applications is greater than the volume of actual user data transmitted. In these cases it may be beneficial to create bulk CDRs to count chargeable events per group instead of CDR creation per individual device. 

8.2.1
Architectural Requirements

The purpose of group based charging is to minimise the amount of CDRs generated for MTC Devices / MTC Subscriptions that belong to the same MTC group.

The following charging related requirements shall be met:

-
Entities that generate CDRs (e.g. SGSN, GGSN, S-GW, P-GW) need to support group based charging enhancements.
-
It shall be possible to control whether individual or group based charging applies.
-
Group based charging shall be supported for roaming and non-roaming cases.

-
Information on whether group based charging has been applied plus the relevant MTC group ID need to be recorded in the CDR. 

Editor's Note:
Whether the above requirements are realistic needs to be confirmed by SA5, and SA5 needs to be involved in the development of corresponding solutions.
8.2.3
Solutions
8.2.3.1
Solution : <Solution Title>

8.2.3.1.1
General

8.2.3.1.2
Impacts on existing nodes and functionality

8.2.3.1.3
Solution evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
8.2.4
Overall Evaluation 

Editor's Note:
Use this section for evaluation of key issues.

8.3
Key Issue – Group based Policy Control

8.3.1
Description

MTC applications generally involve a group of devices. Typically applications today involve more than 1000 subscriptions for a single customer. From both customer and operator points of view, there is benefit in optimised handling of groups of MTC devices.

Group based policing can be used to enforce a policy for a group of MTC devices. This allows greater flexibility to the MTC application or MTC application owner compared to individual policies for each of the devices, while at the same time ensuring the operator that the particular group of MTC devices does not unduly load the network.

8.3.2
Architectural Requirements

Editor's Note:
The requirements for group based policing are FFS.

8.3.3
Solutions
8.3.3.1
Solution : <Solution Title>

8.3.3.1.1
General

8.3.3.1.2
Impacts on existing nodes and functionality

8.3.3.1.3
Solution evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
8.3.4
Overall Evaluation 

Editor's Note:
Use this section for evaluation of key issues.











 

9
Conclusions

Editor's Note:
This clause is intended to list conclusions that have been agreed during the course of the work item activities.

10
Impacts to normative specifications

Editor's Note: This clause is intended to capture the guiding principles and documentation approach for creating CRs to normative specifications within the responsibility of SA2. 
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