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Discussion paper regarding usage of TCP for web model in 3GPP TR 43.802
It is the view of the sourcing companies that the web model in [2] omits some crucial protocol aspects which affect GERAN resource utilization. Modern smart phone web browsers will have a behavior that with regards to the TBF utilization will differ from the proposed model, due to the omission of TCP. Further, analysis of smart phone behavior show that for web browsing several TCP connections are used simultaneously, which will affect resource utilization.
Lab analysis of TCP behavior

Smart phones from two different major vendors using different operating systems were used to conduct the tests, denoted mobile 1 and mobile 2. The graphs show a part of the entire web browsing session, where the dots represent a Packet size (in bytes) and TCP connection (or stream), respectively, and the solid lines represent where a TBF is active. 
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Figure 1 – Packet size and Number of TCP streams for mobile 1
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Figure 2 - Packet size and Number of TCP streams for mobile 2

As can be seen from Figure 1 and Figure 2, both mobiles have the same principal behavior which is not dependent on the kind of TCP used (RENO or any other). After all data is transmitted and acknowledged (using TCP), there is a timeout value of approximately 5 seconds for mobile 1 and 8 seconds for mobile 2 after the last data transmission. After this timeout the mobiles initiate TCP closing procedure of their open TCP connections. The mobiles use HTTP 1.1 with persistent connection. The principal behavior of the closing procedure is depicted in Figure 3.
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Figure 3 – Principal behavior of TCP closing procedure
As seen in Figure 1 and Figure 2, the specific choice of timeout value will have a great impact on the number of TBF setups a mobile will employ. The investigated mobiles both have timeout values that typically will cause TBF establishments due to TCP signaling. It should further be noted that running several TCP connections in parallel, in combination with a fairly short TCP timeout time, will cause a significant data overhead. Each TCP connection will require 3 messages for establishing the TCP connection (SYN, SYN-ACK and ACK) and 3 messages for closing the connection, as depicted in Figure 3. From figure 1 it can be seen that mobile 1 can have as many as 20 simultaneous ongoing TCP connections, whilst mobile 2 can have 6 simultaneous TCP connections.
Evaluation requirements

The service metrics covered in section 6.2.3 in [1] should cover relevant metrics for all simulated PS traffic models. Otherwise there is an overwhelming risk that the proposed improvements will only be improvements sub-optimized to one or a very few traffic scenarios, which may very well decrease performance for many common traffic types otherwise. For “Web browsing” the delay shall be defined as the time from initiating a packet call until the last packet of the packet call is downloaded and the failure rate as the ratio of failed downloads of packet calls (partially or entirely) as compared to the total number of packet calls. The service metric requirements are summarized in Table 1.
Table 1. Traffic model performance metrics
	WWW
	

	Delay
	Delay between initiating a packet call until the last packet of the packet call has been downloaded

	Loss
	The ratio between number of packet calls not downloaded (partially or completely) and the number of packet calls


Note that all metrics in Table 1 are application level metrics.
Traffic model

It is the view of the sourcing company that the “Web browsing” traffic model employed in [1] should be modified to include messages emulating TCP connection and TCP closing procedures. Further, some kind of acknowledgement messages of downlink data should be introduced. The typical characteristic of a packet service session (Figure 3 in [1]) should be updated as:
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Figure 4 - Typical characteristic of a packet service session
Packet call initiation: Each packet call is initiated with that the MS sends a connection packet (equivalent of the first message of a TCP three-way handshake), denote it SYN packet. The network responds with a response-packet, denoted SYN-ACK. Finally the MS response is an acknowledgement packet, denoted ACK. Once the ACK packet is received by the network the packet call can commence.
Packet transmission initiation: The packet transmission from the network to the MS should be initiated after that the MS has transmitted a packet request, denoted GET (equivalent of a HTTP GET message). Each packet transmission in a session should be initiated by a separate GET packet from the MS to the NW.

Packet transmission acknowledgement: Upon reception of a packet the MS should send an acknowledgement to the network that the packet has been received. Denote it ACK.

Packet call termination: 6 seconds after requesting its last packet in a packet call the MS should terminate the packet call. The termination process is as such; the MS sends a FIN message to the network, the network responds with a FIN-ACK message and finally the MS responds with and ACK. Note: If a new packet call is initiated before 6 seconds has elapsed the packet call termination process is aborted and the new packet initiation is omitted.
Table 8 in [1] is updated as per table 2:

Table 2. WWW Traffic model parameters
	Parameter
	Distribution type
	Parameter value
	Comment

	Session arrivals
	Poisson
	Mean: 5/hr
	

	Number of packet calls in session
	Geometric
	Mean 5
	Max: 15

	Reading time between packet calls
	Geometric
	Mean: 425s
	Cut off: 600s


	SYN packet
	constant
	74Byte
	

	SYN-ACK packet
	constant
	74Byte
	

	ACK packet
	constant
	66Byte
	

	GET packet
	constant
	500Byte
	See Note1

	FIN packet
	constant
	66Byte
	

	FIN-ACK packet
	constant
	66Byte
	

	Number of packet in a packet call
	Geometric
	Mean: 25
	Cut off: 40


	Packet size:
	Pareto
	Mean: 480Byte
	alpha = 1.1, k = 81.5
Cut off: 66666 Byte


	Packet inter-arrival time
	Geometric
	Mean: 0.125s
	Cut off: 0.5s


	MS reaction time
	const
	0.02s
	

	Network reaction time
	const
	0.1s
	


Note1: Although HTTP GET message packet varies in size, 500 bytes is a typical size sufficient to emulate the typical behavior of an WWW browsing session.
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