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1 Introduction
At last RAN2 meeting, a two layers MTC traffic model was proposed [1]. The main concerns on this traffic model are whether this model is generic enough for all M2M use cases and the support of simultaneous sessions.  
In this contribution, a parallel session model is proposed to describe the concurrency of multiple simultaneous sessions initiated by different MTC devices. Furthermore, some analysis and modification of the model proposed in [1] are provided, to simplify the model and make it more feasible.
2 Discussion
2.1 One model or multiple models 
There are many types of Machine type communication services, each one with different traffic data characteristics. For example, from the table 1 of [1] it can be seen that the data throughput of different services can differ a lot, e.g. from tens of bytes to several megabytes. The traffic data types can also be various, e.g. metering figures, audio signals and video streams, etc. For the variety of MTC traffic data characteristics, there may be some difficulty to cover all types of MTC services with one model.
Proposal 1: Traffic characteristics of different M2M services should be taken into account when defining the MTC traffic model(s).
One possible method to define MTC traffic models is to have one traffic model for each MTC use case. This method requires a huge work to define traffic models for all M2M services and thus seems impossible.
Considering that some M2M services share similar traffic characteristics, there is another alternative: categorize MTC services into several types according to their traffic characteristics (MTC use cases with similar traffic characteristics can be categorized into one MTC traffic type) and then define different traffic models (or different parameterizations) for each MTC traffic type. 
For example, some M2M services can be identified with data traffic type characterized with small data sizes (maybe predefined) and simple packet distributions, e.g. gas metering, power metering, vehicle tracing (mainly transmitting the position of vehicle), etc. For these M2M services a ‘Type 1 MTC traffic model’ could be defined.

Some other M2M services can be characterized with variable data sizes and complicated packet distributions, e.g. video monitoring, health monitoring, etc. For this case a different ‘Type 2 MTC traffic model’ could be defined.
Proposal 2: Define MTC traffic types according to traffic characteristics, and a specific set of traffic model parameters for each MTC traffic type.
2.2 Parallel session model
The parallel session level model considers the behavior of a group of MTC devices of the same type which may initiate a session at the same or almost the same time. One example is the one of sensors which will all initiate reporting to a MTC server at the same time due to the same condition. 

In the model described in [1], the session level is modeled independently. This independence doesn’t reflect the nature of the MTC device behavior described above. For example, sessions generated by MTC devices supervising the alarm system in a building have a high level of concurrency, if some events like break-in or theft happen, which is difficult to describe with the model in [1].
Considering that the variety of MTC traffic types is much higher than the one of traditional H2H traffic, and that time domain concurrency is an important characteristic of many MTC traffic types, a new layer used to describe the concurrency of sessions should be added to the MTC traffic models.
Considering the correlation of multiple sessions, the concurrency of sessions might be of two types:
· Uncorrelated concurrency: sessions initiated by different MTC devices are all independent. The aggregation of a multiple independent sessions conforms to Poisson distribution.
· Correlated concurrency: sessions initiated by different MTC devices are not independent. The probability of concurrency of sessions can NOT be ignored. In this case some details need further study, e.g. the exact shape of the probability distribution of concurrency of sessions, as a function of the length of the concurrency in the time domain.
Proposal 3: A parallel session model to describe the concurrency of sessions needs to be considered (details are FFS)
2.3 Session level model
Basically, we agree with the parameters describing session periodicity and randomness as proposed in [1] at the last meeting.
In particular we suggest that the session level model could be described with the following parameter:

· Session interval (or session distribution): include periodical session and random session (see [1]). For the periodical session, the session interval could be defined by an average period value; for the random session, the session interval could be defined by a random distribution.
Note:
there is no need to model the ‘session duration’, since this would be implicitly defined by the packet level model described in the section below.
Proposal 4: The session level model should be described with one parameter: session interval or session distribution.
2.4 Packet level model

In the contribution ‎[1] at the last meeting, a concept of “packet branch” was proposed to describe the packet level of an interactive session.
As described in [1], for non-interactive sessions, packet number, packet size and packet interval are used.

For interactive sessions, one session is divided into several branches. Each branch is described with packet number/ packet size/ packet interval.  And the relationship among branches is also predefined. 

In our understanding, this packet level modeling seems to be a little bit too complicated. 
So, we suggest a few improvements based on the proposal in [1].
Removal of branch model 

From system level simulation or congestion evaluation perspective, the modeling of packets interaction does not seem very useful. For these goals, it seems enough to have only one packet distribution, instead of multiple branches of packet bursts. So we suggest removing the branch model.
Packet level model

Considering the proposals 1&2 in this contribution, the suggestion is that the same ‘parallel session model’ and ‘session level model’ are used for all types of traffic, and that only the ‘packet level model’ is adjusted to characterize the different types of traffic.
In the packet level model, ‘packet’ refers to one application layer packet, or to several contiguous application layer packets. In any case, one session includes multiple ‘packets’.

From system level simulation perspective, it is believed that only 3 parameters are enough to describe the packet level model: packet size, number of packets and packet interval. 
· Packet size: it could be a average value or a random distribution, which depends on the MTC application.
· Number of packets: number of packets in one sessions, which depends on the session.
· Packet interval: it includes periodical distribution and random distribution, depending on the characteristics of the MTC services. 
The following figure shows an example of this simplified packet model.
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Figure 1: simplified packet model
Proposal 5: The packet level model should be described by 3 parameters: packet size, number of packets and packet interval.
3 Conclusion & Proposal
A simple MTC traffic model is suggested, based on the following proposals:

Proposal 1: Traffic characteristics of different M2M services should be taken into account when defining the MTC traffic model(s).

Proposal 2: Define MTC traffic types according to traffic characteristics, and a specific set of traffic model parameters for each MTC traffic type.

Proposal 3: A parallel session model to describe the concurrency of sessions needs to be considered (details are FFS)
Proposal 4: The session level model should be described with one parameter: session interval or session distribution.
Proposal 5: The packet level model should be described by 3 parameters: packet size, number of packets and packet interval.
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