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Abstract of the contribution:

Lack of specific information on applications has complicated description and comparison of optimizations provided by solutions for Machine-Type Communications. This P-CR provides a definition of an Application Model and describes its applicability to work on TR 23.888. An application model for smart metering is also introduced.
Introduction

3GPP TS 22.368 [1] includes use case descriptions in an informative annex. In 3GPP TR 23.888 [2] a distinct use case description has been added for each key issue. In many cases, these use case descriptions remain vague. Timing, scalability, data communication scenarios and other constraints are absent. 

Service requirements must remain sufficiently general to apply to a range of use cases and many of the MTC Features and other requirements specified in the stage 1 specification apply to many use cases.

It may be infeasible to definitively determine parameters (eg. to determine 'how small is a small data transmission'?) to constrain solutions to key issues during work on SIMTC. 

Even though SA2 will not be able to agree to universally applicable criteria this does mean we should exclude specific examples of applications in our study. Operators have determined concrete constraints and behaviors for some M2M applications that they deem important to support well. By introducing these constraints we can evaluate how (well) different proposals serve these specific applications. This will give SA2 the opportunity to perform concrete analysis, e.g. to determine what is actually saved or gained, where it would be beneficial and useful. This analysis would surely not be conclusive by itself (as many other applications will be supported) but it should help us to conclude if we have real data points to consider. 
A separate document S2-11zzzz [3] proposes changes to TR 23.888 [2] to describe an application model and introduce . 
Discussion
A model provides a simplified description that provides sufficient understanding to serve to study aspects (e.g. of behavior and structure) of a system. 

The use cases in Annex A of TS 22.368 [1] serve as a kind of model: these describe a set of valuable services that features defined in the TS can provide. This annex remains general and informative. Annex B, by contrast, provides no detail, only a set of example MTC applications.

A different approach would be to describe the behavior and constraints of individual real MTC Applications. These would not necessarily be representative of all applications in their class (because, for example, constraints may be based on local regulations.) Still, if a proposed solution do not help, or indeed make matters worse for an application, this could be a reason to question or revise the solution.

Application models include attributes in common. These can capture specific constraints that are not general enough to be included in the use case descriptions of the Key Issues in 23.888. This information may prove useful to demonstrate the utility of a particular solution or feature, to argue that issues or complications arise as the result of a particular solution or as a means of comparison between potential solutions.

It is proposed to define an application model in terms of characteristics:

1. Deployment Scenario:

a. Physical Density (in space)

b. Total number of communicating node

2. Mobility

3. Communication Patterns

4. Application Requirements

5. O&M requirements

6. Business Constraints (that apply to delivering the service over the 3GPP EPS)
It is expected that these application models will be useful to

A. Demonstrate the utility of a particular (optimization) solution or feature

B. Argue that issues or complications arise as the result of a particular solution

C. Provide a means to compare different alternative solutions in concrete terms
Proposal
First Change

Annex A (informative): 
Application Models
A.1
General
An application model consists of a set of attributes that describe a particular real application that could benefit from System Improvements for Machine Type Communication.  An application model is not necessarily representative of all applications of that type, it is rather relevant technical content that may provide useful input for evaluation and conclusions in this TR.
Application models may be used to demonstrate the utility of a particular solution or feature, to argue that issues or complications arise as the result of a particular solution or as a means of comparison between potential solutions.
The application model consists of the following information:

1. A description of the application, including the 'Service Area' as per TS 22.368, Annex B.
2. The expected deployment scenario, especially the density and total number of (potentially) communicating MTC Devices. Further, include a description of their expected mobility.
3. The communication patterns, especially how often messages are sent, how large the messages are, what sort of transport is required and what triggers the communication (is it MT or MO or can it be both?)

4. Additional application requirements that imply specific requirements of the EPS.

5. O&M Requirements
6. Business Constraints that apply to delivering the application service by means of the EPS. 
A.2
Models

A.2.1
Smart Metering, case 1
A.2.1.1
Description
R2-102340 described a Smart Grid application.
A.2.1.2
Deployment Scenario
Density: 1000 meters per sector. If other devices become metered (e.g. thermostats, electric cars) the density would drastically increase.
Total number of devices: ..
Mobility expected: none, meters are in fixed locations.
A.2.1.3
Communication Patterns
Mobile-originated:  
-
Small payloads (500-1000 bytes) reported every 5 mins, 15 mins, 1 hour, 6 hours, 12 hours and 24 hours;
-
These transmissions are delay tolerant as missed transmissions may be sent later, though the transmission size grows proportionately with missed reports;
-
Some conditions trigger an alarm in which a report must be sent within 1 minute, with different priority of network access depending on the event;
- 
These reports are acknowledged and may include server instructions. There is an allowed delay of 1 minute for the delivery of the acknowledgement;
-
An event may trigger off-line devices to attempt to re-attach to the network (e.g. in response to a power outage); allowed delay 15 minutes.
Mobile-Terminated:

-
Small payload acknowledgements for certain applications (delay up to 30 seconds);

-
Small payload for power grid management control information, including instructions (e.g. instructing household electronics to lower power requirements);

-
large payload, such as SW upgrades (in MB). These are delay tolerant with a periodicity around every 90 days.
Multicast/Broadcast at cell granularity:
-
the application would require the ability to multicast/broadcast a message with a small payload to a large number of MTC Devices for power gride management purposes, e.g. controlling a rolling blackout.
A.2.1.4
Application Requirements
Power flash resistance: The smart meter can survive through a power flash period lasting 2-30 seconds without going off-line (detached.)
A.2.1.5
End-to-end O&M Requirements
The power grid management system must be informed of abnormal status of a particular device or group of devices, e.g. off-line unexpectedly due to regional power failure, theft or vandalism. This should be reported within 15 minutes.
A.2.1.6
Business Constraints
None.
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