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Discussion/Decision
1 Introduction

During discussion of the MTC Study Item [1] at RAN1#66bis it was agreed that an email discussion would be conducted for two weeks following the meeting. This email discussion was subsequently extended to conclude at RAN1#67. The discussion was agreed to encompass:

“..identify a small number of simple and well understood applications (and any relevant relaxations in QoS requirements)
(consider which traffic characteristics are relevant from 37.868) for the analysis”
This document considers this discussion by addressing the following areas:
· Review of TR 37.868 [2]
· Discussion of MTC traffic characteristics
· Motivation and proposal for an MTC traffic model

· Observations and conclusions.
2 Review of TR 37.868

This section presents an overview of TR 37.868 [2]. The TR is intended to study the traffic characteristics of different MTC applications when supporting a large number of devices and define new traffic models based on these findings. Examples use cases cited are: metering, road security, consumer electronics and devices. No traffic characteristics are provided. TR 37.868 focuses on RAN overload control and specifically RACH overload control. Furthermore Access Class Barring schemes are considered together with RACH enhancement schemes. The TR presents two traffic models in Table 6.1.1. It is explained in [2]:
“Traffic model 1 can be considered as a realistic scenario in which MTC devices access the network uniformly over a period of time, i.e. in a non-synchronized manner.

Traffic model 2 can be considered as an extreme scenario in which a large amount of MTC devices access the network in a highly synchronized manner, e.g. after a power outage.”
The TR goes on to consider the performance of the RACH under the traffic load presented by the two models. Both traffic models are intended to stress the RACH and determine probability of access success and measure access delay.
Observation 1:

Both traffic models presented in TR 37.868 are designed to stress test the RACH. This needs to be borne in mind when considering the applicability of models to this SI. Some of the parameters of traffic model 1 represent a reasonable approach for steady state operation but the model is lacking information on traffic volumes. It is recommended that Traffic model 2 is discounted since it considers a particular situation where all MTC devices are attempting to communicate with the network, in this case, following a power outage.

3 Discussion of MTC traffic characteristics
A number of MTC applications have been described [3]. This includes areas such as smart meeting, vehicular technology, home automation, eHealth, telemetry, fleet management, and tracking. Table 1 summarises a number of application characteristics that are thought to be common to MTC applications.
The Traffic behaviour characteristic is observed to be either Regular or Triggered. A Regular behaviour demonstrates a mean interval between transmissions where a device makes a report or a controller issues a command. A Triggered behaviour is when a transmission is based on an event that needs reporting on a quasi-random basis.
The Traffic direction characteristic describes the dominant direction of traffic transmission. For MTC applications then uplink/downlink traffic ratio is expected to be balanced given the focus on small data applications.
The Data volume characteristic describes the mean, range, and distribution associated with an MTC application data transmission.
The Delay tolerance characteristic is recognised as being an aspect of the evaluation criteria and not part of an MTC application but is included in recognition that this may be an area of quality of service relaxation. Delay tolerance relaxation relates to the applications ability to tolerate latencies in data transmission. It may deemed that sending Periodic measurement reports that are not time critical are delay tolerant. However Triggered traffic may be delay intolerant. Furthermore seamless handover may not be required for delay tolerant traffic.

MTC application characteristics that are considered of interest and applicable to study of low cost MTC UE based on LTE are summarized in Table 1.
	Application characteristic
	Observations

	Traffic behaviour
	Regular – there is a mean interval between transmissions where a device reports or a controller issues commands.

Triggered – a transmission based on an event that needs reporting on a quasi-random basis.

	Traffic direction
	The uplink/downlink traffic ratio is expected to be balanced given the focus on small data applications.

	Data volume
	Small data volume – Varying in size from 32 to 140 octets. Distribution is FFS.

	Delay tolerance
	A device is delay tolerant if acceptable latency is >10secs.

A device is delay intolerant if acceptable latency is <1secs.

It is noted that this characteristic is part of the evaluation criteria and not part of the traffic model.


Table 1 – MTC application characteristics
Observation 2:

It is recognised that there are a diverse number of MTC applications. It is further recognised that application characteristics presented in Table 1 represent a set of simplified characteristics applicable to the scope of the Study Item.
4 Motivation and proposal for an MTC traffic model
It is recognised that from a cost analysis perspective traffic characteristics are an important consideration providing a means of comparing features of an MTC UE set against the environment in which the device is expected to work. A traffic model could be valuable when it comes to other aspects of the analysis that are within the scope of the study item, particularly relating to the quantification of spectrum efficiency. The study item scope and the requirements section of the TR (section 5.1) [5] state that:
· Enable significantly improved average spectrum efficiency for low data rate MTC traffic compared to that achieved for R99 GSM/EGPRS terminals in GSM/EGPRS networks today, and  ideally comparable with that of LTE. Optimisations for low-cost MTC UEs should minimise impact on the spectrum efficiency achievable for other terminals (normal LTE terminals) in LTE Release 8-10 networks.
It is conceivable that some of the spectrum efficiency improving features that were applicable to LTE works well with a full buffer traffic model, but would work less well with a more bursty MTC traffic model. Hence an MTC traffic model to answer whether we can achieve a spectrum efficiency comparable to LTE would be desirable.

There were proposals at RAN1#66bis to consider aspects related to control channels (particularly referring to PDCCH blind decoding, reduced search spaces or using E-GPRS-like allocations). If there are proposals that affect the amount of control channel resource required for these MTC UEs then this could have an impact on the spectrum efficiency available for other terminals (since the amount of resource for PDSCH for those other terminals could be decreased). The number of times the control channels are used is a function more of the traffic model than the traffic characteristics.
The number of users is an output parameter of simulation rather than an input parameter. A traffic model is used as a driving input to the system model. An initial statement is made about the number of users a system should support, for example, to provide a 98th percentile latency value. If the number of users supported for the given latency is greater than N then the pass criteria has been met, otherwise not. Hence the value N is used as a decision criterion to see whether the technique works or not. It is recognised that the value of N varies with the selection of a traffic model. It may be the case that the same results for latency are produced for 2N users where a long mean arrival time traffic model is used compared with N users for shorter mean arrival time. It is concluded therefore that the number of users is not be included as part of the traffic model.
Given that it’s difficult to select a single traffic model due to the diversity of MTC applications then it is necessary to arrive at a representative model that reflects what the study item is seeking to address. To begin this discussion Table 2 presents a proposed traffic model.
	Traffic model parameter
	Value

	Traffic volume size distribution (Regular)
	Fixed: [80 octets]

	Traffic transmission time (Regular)
	Every 30secs* with a normally distributed offset of standard deviation = 1sec

	Traffic volume size distribution (Triggered)
	[Uniform]: In the range 32-140 octets

	Traffic inter-arrival time (Triggered)
	Exponential: Mean = 30secs*


Table 2 – Proposed traffic model parameters with suggested values
* It should be noted from Table 1 that the values for ‘Traffic transmission time’ and ‘Traffic inter-arrival time’ result in a tractable simulation run time but may not represent the behaviour of all traffic types.

Observation 3:

Table 2 presents a tentative traffic model drawn from the traffic characteristics described in the previous section. Parameters and values are suggested.

5 Observations and conclusions
This document has observed the following:

1. The traffic characteristics and models presented in TR 37.868 [2] are limited to RACH performance analysis but do not represent a suitable basis on which to address all aspects envisaged for the study of low-cost MTC UEs.

2. Discussion of MTC application characteristics indicate a number of common characteristics.
3. It is recognised that it is difficult to select a single traffic model due to the diversity on MTC applications. It is therefore necessary to agree a representative model that reflects the scope study of low-cost MTC UEs.
In conclusion RAN1 is encouraged to:

· Consider the observations concerning the traffic models presented in TR 37.868.

· Discuss the traffic characteristics text proposal presented in Annex A for inclusion in Annex A of TR 37.888 [5].

· Discuss the traffic model text proposal presented in Annex B for inclusion in Annex A of TR 37.888 [5].
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7 Annex A – Text proposal for Annex A of TR 37.888
~ ~ ~  START OF TEXT PROPOSAL  ~ ~ ~

A.1 
Traffic characteristics
A number of MTC applications have been described [add appropriate reference]. This includes areas such as smart meeting, vehicular technology, home automation, eHealth, telemetry, fleet management, and tracking. Table A.1.1 summarises a number of application characteristics that are thought to be common to MTC applications. Characteristics are described below.
The Traffic behaviour characteristic is observed to be either Regular or Triggered. A Regular behaviour demonstrates a mean interval between transmissions where a device makes a report or a controller issues a command. A Triggered behaviour is when a transmission is based on an event that needs reporting on a quasi-random basis.
The Traffic direction characteristic describes the dominant direction of traffic transmission. For MTC applications then uplink/downlink traffic ratio is expected to be balanced given the focus on small data applications.
The Data volume characteristic describes the mean, range, and distribution associated with an MTC application data transmission.

The Delay tolerance characteristic is recognised as being an aspect of the evaluation criteria and not part of an MTC application but is included in recognition that this may be an area of quality of service relaxation. Delay tolerance relaxation relates to the applications ability to tolerate latencies in data transmission. It may deemed that sending Periodic measurement reports that are not time critical are delay tolerant. However Triggered traffic may be delay intolerant. Furthermore seamless handover may not be required for delay tolerant traffic.

Table A.1.1 – MTC application characteristics
	Application characteristic
	Observations

	Traffic behaviour
	Regular – there is a mean interval between transmissions where a device reports or a controller issues commands.

Triggered – a transmission based on an event that needs reporting on a quasi-random basis.

	Traffic direction
	The uplink/downlink traffic ratio is expected to be balanced given the focus on small data applications.

	Data volume
	Small data volume – Varying in size from 32 to 140 octets. Distribution is FFS.

	Delay tolerance
	A device is delay tolerant if acceptable latency is >10secs.

A device is delay intolerant if acceptable latency is <1secs.


~ ~ ~  END OF TEXT PROPOSAL  ~ ~ ~

8 Annex B – Text proposal for Annex A of TR 37.888
~ ~ ~  START OF TEXT PROPOSAL  ~ ~ ~

A.2 
Traffic model
It is recognised that from a cost analysis perspective traffic characteristics are an important consideration providing a means of comparing features of an MTC UE set against the environment in which the device is expected to work. A traffic model is valuable when it comes to other aspects of the analysis that are within the scope of the study item, particularly relating to the quantification of spectrum efficiency.

Table A.2.1 – MTC traffic model
	Traffic model parameter
	Value

	Traffic volume size distribution (Regular)
	Fixed: [80 octets]

	Traffic transmission time (Regular)
	Every 30secs* with a normally distributed offset of standard deviation = 1sec

	Traffic volume size distribution (Triggered)
	[Uniform]: In the range 32-140 octets

	Traffic inter-arrival time (Triggered)
	Exponential: Mean = 30secs*


* It should be noted from Table A.2.1 that the values for ‘Traffic transmission time’ and ‘Traffic inter-arrival time’ result in a tractable simulation run time but may not represent the behaviour of all traffic types.

~ ~ ~  END OF TEXT PROPOSAL  ~ ~ ~







