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[Change 10.6 as indicated.]
10.6. Gaming Traffic Model
Gaming is a rapidly growing application embedded into communication devices, and thus wireless gaming needs to be considered.  Games in different genre, such as First Person Shooter (FPS), Role Play Game (RPG), etc., show dramatic different traffic behaviors.  FPS model is recommended to represent the gaming traffic model in this document because it posts additional requirements to the system performance, such as real time delay with irregular traffic arrivals.
First Person Shooter (FPS) is a genre of video games.  It is a good representation of the modern Massively Multiplayer Online (MMO) game.  Due to the nature of the FPS game, it has stringent network delay requirement.  For the FPS game, if the client to server to client round trip delay (i.e., ping time, or end to end delay) is below 150ms, the delay is considered excellent.  When the delay is between 150ms to 200ms, the delay is noticeable especially to the experienced player.  It is considered good or playable.  When ping time is beyond 200ms, the delay becomes intolerable.   

This end to end delay budget can be break down into internet delay, server processing delay, cellular network delay, air interface delay, and client processing delay, etc.  Let the IP packet delay be the time that the IP packet entering the MAC SDU buffer to the time that the IP packet is received by the client HARQ and reassembled into IP packet.  The IP packet delay is typically budgeted as 50ms to meet the 200ms end to end delay.   A gamer is considered in outage if 10% of its packet delay is either lost or delayed beyond the budget, i.e., 50ms.
The FPS traffic can be modeled by the Largest Extreme Value distribution. The starting time of a network gaming mobile is uniformly distributed between 0 and 40 ms to simulate the random timing relationship between client traffic packet arrival and reverse link frame boundary.  The parameters of initial packet arrival time, the packet inter arrival time, and the packet sizes are illustrated in Table 28.
For both the downlink and uplink, a packet is dropped if any part of the packet (including HARQ operation) has not started within 160msec of the time the packet entered the transmitting station’s buffer. Packet delay of a dropped or erased packet is counted as 180 ms. Currently understanding is that 50 ms lag is considered excellent quality while 100 ms lag is considered good quality. Ping times above 150 ms are often reported to be intolerable but many players claim to have no problmes with ping times around 200ms [55]. A user is in outage in wireless gaming if the per user average packet delay is greater than 60msec, where average delay includes the delay of packets delivered and the delay of packets dropped or erased between MS and BS. Some study shows that many players who experience high ping times of over 225 ms do not quit and continue to play. The impact of packet loss is rarely discussed as it is experienced as lag as well. However, a high ping time without packet loss is preferable to a small ping time with packet loss of around 10%. As per general system outage requirements, no more than [3]% of users can be in outage. Table 28 provides the traffic model parameters for ’Counter Strike’ internet gaming.
 [Change Table 28 on page 98 line 10 as indicated.]

	Component
	Distribution
	Parameters
	PDF

	
	DL 
	UL
	DL
	UL
	

	Initial packet arrival
	Uniform
	Uniform
	a=0,

b=40 ms
	a=0,

b=40 ms
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	Packet arrival time

	Extreme
	Deterministic
Extreme

	a=55 50 ms,

b=6 4.5 ms

	a = 40 ms
b = 6 ms

	
[image: image3.wmf]0

,

1

)

(

>

=

-

-

-

-

-

b

e

e

b

x

f

b

a

x

e

b

a

x


 [
[image: image4.wmf](

)

lnln

XabY

êú

=--

ëû

]


[image: image5.wmf])

1

,

0

(

U

Y

Î




	Packet size

	Extreme
	Extreme
	a=120 330 bytes,

b=36 82 bytes

	a=80 45 bytes, 
b = 5.7 bytes
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Table 28.  Counter Strike FPS Gaming Traffic Model
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Gaming Traffic Model

		Problems:

		Games in the different genre, such as First Person Shooter (FPS), Role Play Game (RPG), etc.,  show dramatically different traffic behaviors. 

		Thus, single traffic model can’t represent the different characteristics of various gaming genres.

		The current counter strike game modeled in 16m draft is a subtype of FPS genre.

		Proposed Solution:

		Use different gaming traffic models for different gaming genres

		Each genre can be generalized into one model. 

		Scope of this Proposal

		The current proposal covers only FPS game genre.

		The decision is to not include RPG traffic model in the Evaluation Methodology because it does not post additional requirements to the system performance.







Current Draft 802.16m Gaming Traffic Model

		Table 28 on page 98 line 10



*





Compare the Draft 802.16m Gaming Packet Size Distribution with Real-time Trace Data (DL)

		Largest extreme value distribution (LEVD) is a reasonable fit for gaming packet size distribution

		We observed that for the FPS game, the forward link packet size has significantly larger a and b values than the gaming model specified in the draft 802.16m Evaluation Methodology Document, where a = 120 bytes, b = 36.  

		Proposed Parameter Values

		a = 330 bytes, b = 82.



LEVD Distribution Parameters

		Draft		Trace

		a		120		330

		b		36		82























Compare 802.20 Gaming Packet Inter Arrival Time Distribution with Real-time Trace Data (DL)

		Largest extreme value distribution (LEVD) is a reasonable fit for gaming packet inter arrival time distribution

		We observed that for the FPS game, the forward link packet inter arrival time has slightly lower a and b values than the gaming model specified in the draft 802.16m Evaluation Methodology Document, where a = 55 ms, b = 6.  

		Proposed Parameter Values

		a = 50 ms, b = 4.5



LEVD Distribution Parameters

		Draft		Trace

		a		55		48

		b		6		4.5























Compare 802.20 Gaming Packet Size Distribution with Real-time Trace Data (UL)

		Largest extreme value distribution (LEVD) is a reasonable fit for gaming packet size distribution

		We observed that for the FPS game, the reverse link packet size fits well in the draft 802.16m Evaluation Methodology Document, where a = 45 bytes, b = 5.7.  

		Proposed Parameter Values

		No change is necessary



LEVD Distribution Parameters

		Draft		Trace

		a		45		45

		b		5.7		5.7























Compare 802.20 Gaming Packet Inter Arrival Time Distribution with Real-time Trace Data (UL)

		Largest extreme value distribution (LEVD) is a reasonable fit for gaming packet inter arrival time distribution

		We observed that for the FPS game, the reverse link packet inter arrival time also follows LEVD.  

		Instead of using deterministic, 40ms, as in the draft 802.16m Evaluation Methodology Document, we propose 802.16m to use 

		a = 40 ms, b = 6



LEVD Distribution Parameters

		Draft		Trace

		Deterministic		40ms

		a		N/A		40ms

		b		N/A		6

























Proposed FPG Gaming Traffic Model

		Change Table 28 on page 98 line 10 to the following table







Gaming Traffic Packet Size Distribution Comparison


(Model vs. Trace, Forward Link)
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Gaming Traffic Packet Size Distribution Comparison


(Model vs. Trace, Reverse Link)
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Table 28: Counter Strike Internet Gaming Traffic Model
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