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I. Introduction
Email is one of the major applications that plays an important role and occupies a high percentage of traffic in the Internet traffics. Email application is considered in the UMTS Forum 3G traffic model and ITU R M.2072.  It, however, is not considered in the traffic model section in the IEEE 802.16m Evaluation Methodology document.
II. Text Proposal
----------------------------------------------Start of the text-----------------------------------------------------------------
[Add the following references after the line#8 of the page#15 in C802.16m-07/080r3]
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---------------------------------------------------------End of the text---------------------------------------------------------

.

----------------------------------------------------------Start of the text--------------------------------------------------------

[add text and Table:  after line#11 of the page#114 in C802.16m-07/080r3]
10.7 Email Traffic Model

Email is one of the major applications that plays an important role and occupies a high percentage of traffic in the Internet traffics, and email application is considered in the UMTS Forum 3G traffic model and ITU R M.2072 [1]

 REF _Ref177851795 \n \h 
 \* MERGEFORMAT [2].

Interactions between email servers and clients are governed by email protocols.  The three most common email protocols are POP, IMAP and MAPI.  Most email software operates under one of these (and many products support more than one).  The Post Office Protocol (currently in version 3, hence POP3) allows email client software to retrieve email from a remote server.  The Internet Message Access Protocol (now in version 4 or IMAP4) allows a local email client to access email messages that reside on a remote server.  The Messaging Application Programming Interface (MAPI) is a proprietary email protocol of Microsoft that can be used by Outlook to communicate with Microsoft Exchange Server.  It provides somewhat similar but more functionality than an IMAP protocol. 

The email traffic model in this section considers both POP3 and MAPI since these protocols generate different traffic patterns. To model POP3, FTP model can be used, and an email transaction with MAPI protocol can be modeled with multiple MAPI segment transactions in series. Each MAPI fragment is transmitted using TCP protocol and segmented into smaller segments again based on the TCP configuration. The maximum MAPI fragment size of 16896 bytes has been found so far, and this information is indicated in the first packet of a MAPI fragment. Outlook finishes all the TCP ACK packet transmission for the current MAPI segment and the Exchange server waits for the MAPI fragment completion indication packet before sending the next one. The last packet in the MAPI fragment sets the “PUSH” bit in the TCP packet to transmit all of the packets in the TCP buffer to the application layer at the receiver side [3].

The Email traffic can be characterized by ON/OFF states. During the ON-state an email could be transmitted or received, and during the OFF-state a client is writing or reading an email. Figure 1 depicts a simplified email traffic pattern.


[image: image1.emf]ON ON ON ON

OFF

Session

OFF OFF

time


Figure 1 Email Traffic model

The parameters for the email traffic model are summarized in Table 1 [3]

 REF _Ref177854194 \n \h 
[4]

 REF _Ref177861443 \n \h 
[5]

 REF _Ref177861445 \n \h 
[6]

 REF _Ref177861446 \n \h 
[7].

Table 1 Email Traffic Model

	Parameter
	Distribution
	Parameters
	PDF

	E-Mail Protocol
	N/A
	POP3, MAPI
	N/A

	E-Mail Average Header Size (Bytes)
	Deterministic
	1 K
	N/A

	Number of email receive
	Lognormal
	Mean μ= 30
Std σ = 17
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	Number of email send
	Lognormal
	Mean μ= 14
Std σ = 12
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	Email reading time (sec)
	Pareto
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	Email writing time (sec)
	Pareto
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	Size of email receive/send without attachment (Kbytes)
	Cauchy
	median 
[image: image10.wmf]7

.

22

=

m

 Kbytes, 90%-tile = 80Kbytes

	
[image: image11.wmf])

1

)

((

2

+

-

=

m

p

x

A

f

x

,  A is selected to satisfy 90%-tile value

	Size of email receive/send with attachment (Kbytes)
	Cauchy
	median 
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	Ratio of email with attachment
	Deterministic
	Without attachment: 80%

With attachment: 20%
	N/A


-------------------------------------------------------End of the text--------------------------------------------------------
----------------------------------------------------------Start of the text--------------------------------------------------------

[Modify the Table 39 on page#116 in C802.16m-07/080r3]
1. section number change from “10.7 Traffic Mixes” to “10.8 Traffic Mixes.”

2. Add one row between "VT only" and "Traffic Mix", and put "Email only" in the left most field.

3. Add one column between "VT" and "Full Buffer,” and put “Email” in the top most field.

4. Put 15% in the field crossing the "Traffic Mix" row and "Email" column.

5. Change the value for the HTTP, NRTV, Gaming fields in the "Traffic Mix" to 15%.

-------------------------------------------------------End of the text--------------------------------------------------------.
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