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1 Introduction
In 3GPP TR 36.814 [1], two FTP traffic models are described for system level evaluations with bursty traffic. Those models assume (a) file(s) of large size are downloaded by users via FTP which is a protocol for transferring files such as documents, photos, etc. 

Considering those FTP traffic models, we doubt if existing FTP models can provide efficient modeling of traffic from mobile devices. Numerous studies of mobile device traffic indicate that services such as web browsing or online maps are mainly used by subscribers rather than file transfer.

In this contribution, we will discuss the need of new traffic model and propose a traffic model for system performance evaluation in order to describe the real world mobile traffic.
2 Discussion
In table 1, several types of internet data traffic are listed. Among those types, we commonly name the traffic of information, web browsing, and social networking as “HTTP best effort traffic”, because those services can be implemented by HTTP in a best effort manner. 

According to Table 1, except for streaming services such as YouTube or iTunes, 25% of traffic consumed by smartphones and 27% for tablets is due to the best effort HTTP traffic. In [2], it is also shown that the amount of web browsing and social networking traffic is much more than that of file downloading services in the real world. So we observe that a novel traffic model for system level simulation is required to model HTTP traffic in best effort services in addition to the existing file transfer model.
Observation 1:

· In addition to existing models a HTTP best effort traffic model is required for system level performance evaluations reflecting real world mobile data traffic.
In order to suggest appropriate model for HTTP traffic, we investigated several references. In [3], the traffic model is based on the traffic mix of FTP, HTTP, Streaming, VoIP and Gaming applications. Among these traffic models, the HTTP model consists of 3 random variables for downloading objects and 2 random variables for time parameters. In this model, a web-page consists of a main object (as a main HTTP webpage file) and embedded objects (as small pictures, advertisements). After a user requests a web-page, the web-browser parses the main page and downloads embedded objects during the short time interval modeled by an exponential distribution. The file sizes for the main page and the embedded objects are assumed to be lognormal distributed with the mean of about 10Kbytes and 8 Kbytes, respectively. Those file sizes are fairly small compared to the FTP model in [1]. Moreover, the number of embedded objects is also a truncated Pareto random variable with the mean of 5.64 and truncated up to 53 objects. Therefore, the HTTP traffic in [3] can be seen as the arrival pattern of number of small packets within the short time interval. Between requesting multiple web-pages, the reading time exists according to exponential distribution. 

	
	Smartphone (Percentage of Data Consumption)
	Tablet

(Percentage of Data Consumption)

	Video/Communications

(Youtube, etc)
	45%
	50%

	Information

(Google Maps, Wall Street Journals, etc)
	12%
	17%

	Web Browsing
	6%
	7%

	Social Networking

(Facebook, Twitter, etc)
	7%
	3%

	Music/Audio Streaming

(iTunes, etc)
	4%
	3%


Source: Cisco Data Meter, September-December 2012
Table 1. Mobile Data traffic Percentage
In [4], several services are tested to measure the mean rate and arrival pattern of "IP packets". Among the services studied, we focused on the content pull case, which includes web browsing, online maps, and social networking. Even though the exact distribution of the packet arrival was not suggested in [4], the mean rate (bytes/s) is 23Kbytes/sec and on average 18 packets arrived per second. This model also shows “small packet-short interval model” as in [3].

In [5], similar HTTP traffic model is studied based on measurement and the conclusion is very close to [3]. 

The above references tell us that HTTP traffic pattern behaves in different ways compared to FTP traffic model.
Observation 2:

· Based on measurement studies, HTTP traffic may be modeled as a number of packets with small size arriving within a short time interval.
Based on the above discussion, we propose a new traffic model for describing best effort HTTP traffic in addition to the existing two FTP models. This model consists of two patterns, in which Model 1 is based on the assumption of one web-page service per user and Model 2 assumes multiple number of web-pages for each user. The proposed HTTP model can be viewed as an extension of the existing 3GPP FTP models.
Proposal:

· For each FTP model in 36.814 [1], introducing file fragmentation and IAT(Inter-arrival time) can describe best effort HTTP traffic
· File fragmentation:
· FTP models are based on a large size packet. By fragmentation, a large packet can be viewed as a group of a smaller number of packets. The size of the small packets and the number of packets are randomly determined.
· IAT:
· Randomly determined inter-arrival time between small packets

The following models are detailed description of the proposed model.
	Parameter
	Statistical Characterization

	File size per packet, S
	Truncated Lognormal Distribution
Mean = 10Kbytes, Standard Deviation = 25Kbytes, Minimum = 100 Bytes, Maximum = 2MBytes

	Number of packets in a web-page, N
	Truncated Pareto Distribution
Mean = 5, Maximum = 50

	IAT, T
(Inter-arrival time between packets)
	Exponential Distribution
Mean = 0.13 seconds

	User arrival rate λ
	Poisson distributed with arrival rate λ

	Values of S and T randomly vary for each packet.
T is the time interval between the arrival of the previous packet and the arrival of the current packet.


Table 2. HTTP model 1 : One web-page per each user
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Figure 1. Traffic generation of HTTP Model 1
1) HTTP model 1 : One web-page per user
FTP model 1 assumes a user downloads only one file. In HTTP model 1, each user is delivered one web-page. As shown in Table 2 and Figure 1, each user is delivered one web-page comprising N packets, where N is randomly determined for each user. Each packet has independent file size S chosen randomly, and IAT (Inter-arrival time) is also determined randomly between each packet.
2) HTTP model 2 : Multiple web-pages per user
FTP model 2 assumes a user downloads multiple files and reading time exists between file downloads. In HTTP model 2, each user is requesting multiple web-pages and reading time also exists. 
	Parameter
	Statistical Characterization

	File size per packet, S
	Truncated Lognormal Distribution
Mean = 10Kbytes, Standard Deviation = 25Kbytes, Minimum = 100 Bytes, Maximum = 2MBytes

	Number of packets in a web-page, N
	Truncated Pareto Distribution
Mean = 5, Maximum = 50

	IAT, T
(Inter-arrival time between packets)
	Exponential Distribution
Mean = 0.13 seconds

	Reading Time, D
	Exponential Distribution
Mean = 5 seconds

	Number of users, K
	Fixed

	Values of S and T randomly vary for each packet.
T is the time interval between the arrival of the previous packet and the current packet.
D is the time interval between end of download of the last packet of the previous web-page and the user request for the next web-page.


Table 3. HTTP model 2 : Multiple web-pages per each user
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Figure 2. Traffic generation of HTTP Model 2
3 Conclusion
In this contribution, we give our initial discussion of the needs of a best effort HTTP traffic model, in addition to existing FTP models. According to our analysis, we observe that
Observation 1:

· In addition to existing models a HTTP best effort traffic model is required for system level performance evaluations reflecting real world mobile data traffic.
Observation 2:

Based on measurement studies, HTTP traffic may be modeled as a number of packets with small size arriving within a short time interval.
Based on those observations, we propose the following new traffic model to describe best effort HTTP traffic:
Proposal:

· For each FTP model in 36.814 [1], introducing file fragmentation and IAT(Inter-arrival time) can describe best effort HTTP traffic
· File fragmentation:
· FTP models are based on a large size packet. By fragmentation, a large packet can be viewed as a group of a smaller number of packets. The size of the small packets and the number of packets are randomly determined.

· IAT:
· Randomly determined inter-arrival time between small packets
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