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1. Introduction and Background
In the last RAN4#38, the document [1] provided a higher level overview of several system models including traffic models that can be used in dynamic simulations for evaluating E-UTRA RRM requirements. In this document we propose detail traffic models that can be specified in the technical report [2] and eventually used for dynamic simulations during the work item phase. We also list some mixed traffic scenarios based on these traffic models that can also be used for system evaluation. 
2. Traffic Models

System simulation results are highly affected by the traffic model. It is therefore important to have an agreed list of traffic models that can be used for evaluation of different types of RRM requirements. 

E-UTRA is aimed for packet based services. Thus, traffic models should manifest packet oriented behaviour of different services. We propose the following traffic models, which can be used for different system simulation scenarios:
· Full Buffer

· FTP

· VoIP

· HTTP

Video streaming is also an important application though its traffic model is not proposed in this document. We believe VoIP traffic modelling, which is simpler than streaming, can well capture the effect of delay sensitive services. However, if necessary at later stage the streaming model can also be included in future studies.
2.1 Full Buffer Model
According to this model the queues of all the users are full of traffic all the time. Obviously this is not a realistic behaviour however it’s the simplest way of generating traffic. In some scenarios the actual traffic behaviour may not be that crucial. The model can be used for both uplink and downlink. Thus, for the sake of simplicity we believe it’s worthwhile to specify a full buffer traffic model for RRM studies. 
2.2 FTP Model
As FTP is an important application in which generally one file is downloaded during a session.    

An FTP model can be characterized by the following parameters:

· FTP user inter-arrival time

· File size
A simplified FTP traffic model can comprise of a single fixed size file download during a session. A typical value for the fixed size file can be {500} Kbytes or larger. The FTP user inter-arrival time can be modelled as exponentially distributed. The mean value of the user inter-arrival time can be used to vary the traffic load in the system. 
An FTP session shall be the time required to successfully download the fixed file size (e.g. 500 Kbytes). Different users will have different FTP session due to varying radio characteristics.
A statistical model for the file size distribution such as exponential distribution may also be used. This would mean different users will download file of different sizes. In that case a normalized delay or user throughput may be a better performance measure to compare the performance of different FTP sessions. The model can be used for both uplink and downlink that is for loading or downloading files. 
The parameters related to FTP traffic model are also summarized in table 1.  

Table 1: Summary of parameters for FTP traffic model
	Parameter
	Distribution
	Mean Value

	FTP user inter-arrival time 
	Exponential
	Variable to set offered traffic

	File size
	Fixed or Exponential
	{500} Kbytes


2.3 VoIP Model
The VoIP traffic model is characterized by the following parameters:

· VoIP user inter-arrival time

· Voice call session duration
· Voice packet size
· Voice packet inter-arrival time

· Voice active time
· Voice activity factor

The user inter-arrival time can be modeled as exponentially distributed. User’s voice call session can be modeled as exponentially distributed with an average of {90} seconds. The voice activity time is exponentially distributed with an average of 2 seconds. During voice activity depending upon the type of voice coder, fixed size voice packets are generated e.g. 244 bits for AMR 12.2 kbps. The voice packet inter-arrival time is 20 ms.   
The voice user inter-arrival time can be used to vary the offered traffic in the system during simulations. 
The VoIP model is used for both uplink and downlink. The parameters for VoIP traffic model are summarized in table 2.  
Table 2: Summary of parameters for VoIP traffic model

	Parameter
	Distribution
	Mean Value

	VoIP user inter-arrival time 
	Exponential
	Variable to set offered traffic

	Voice call session
	Exponential
	{90} seconds

	Voice packet size
	Fixed
	244 bits

	Voice packet inter-arrival time
	Fixed
	20 ms

	Voice active time
	Exponential 
	2 seconds

	Voice activity factor
	Fixed
	0.5


2.4 HTTP Surfing Model
The HTTP or web surfing traffic model is characterized by the following parameters:

· HTTP user inter-arrival time
· Surfing session time
· Object size 

· Reading between objects

The user inter-arrival time can be modeled as exponentially distributed. User’s web surfing session is also modeled as exponentially distributed with an average of {60} seconds. During the surfing session a user downloads web pages, where for simplicity each web page can be considered as a single object. There is an exponential reading time between objects with an average of {5} seconds. The size of the object ( is random and is given by the following expression:
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Where (min and (max are 103 and 2x105 bytes, respectively; ( is the Gaussian random variable with zero mean and unit variance; ( and ( are 3.605 and 0.7839 respectively, specifying the web page size distribution.   

User inter-arrival time is the most preferred way to vary the offered traffic in the system, without affecting the HTTP traffic characteristics. It is also possible to shorten the reading time between the objects in order to reduce simulation time. Similarly it is also possible to use shorter surfing session time in order to collect sufficient grade of service related statistics (e.g. session dropping probability) to achieve the desired confidence interval. 
The model is used for downlink only. The parameters for HTTP web surfing traffic model are summarized in table 3.  
Table 3: Summary of parameters for HTTP traffic model

	Parameter
	Distribution
	Mean Value
	Variance

	HTTP user inter-arrival time 
	Exponential
	Variable to set offered traffic
	-

	Surfing session time
	Exponential
	{60} seconds
	-

	Minimum object size ((min)
	Fixed
	1000 Bytes
	-

	Maximum object size ((max)
	Fixed
	2 x 105 Bytes
	-

	Object size parameter (X)
	Normal
	0
	1

	Reading time between objects
	Exponential
	{5} seconds
	


2.5 Different Traffic Scenarios
The most straight forward traffic scenario is to use any one type of traffic type such as scenarios 1-4 in table 4. However, it might be useful in some cases to simulate mixed traffic scenarios. In order to simplify studies with mixed traffic, we propose to vary only one type of traffic and fix the number of users requesting other type of services. This is shown in scenarios 5-7 in table 4.  
Table 4: Different types of single and mixed traffic scenarios
	No.
	Parameter
	Full Buffer
	VoIP users
	HTTP users
	FTP users

	1
	Only full buffer scenario
	Variable
	-
	-
	-

	2
	Only VoIP scenario
	-
	Variable
	-
	-

	3
	Only HTTP scenario
	-
	-
	Variable
	-

	4
	Only FTP scenario
	-
	-
	-
	Variable

	5
	Mixed scenario A
	None
	Variable
	Fixed users
	None

	6
	Mixed scenario B
	None
	Variable
	None
	Fixed users

	7
	Mixed scenario C
	None
	Variable
	Fixed users
	Fixed users


3. Summary

In this contribution we have described four different traffic models that can be used for RRM related system simulations during the work item phase. The four traffic models include: full buffer, FTP, VoIP and HTTP. We have also listed some possible mixed traffic scenarios that can be used for system simulations. If necessary some other traffic models such as streaming and gaming can also be included at later stage. The objective is to reach an agreement in RAN4 whereby such traffic models can be incorporated in the RAN4 TR on RF system scenario [2].
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