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1. Introductions
In RAN #94bis, it is agreed that applications including FTP, web-browsing, video streaming, instant messaging, VoIP, gaming, background app sync can be considered for traffic modelling for power saving proposal evaluation [1]. 
	Agreements:

· FTP model 3 should be included in the evaluation for at least FTP application. Modification to the parameters is not precluded. Other bursty traffic arrival models can be considered.

· Applications including FTP, web-browsing, video streaming, instant messaging, VoIP, gaming, background app sync can be considered for traffic modelling for power saving proposal evaluation.


In this contribution, we discuss online gaming traffic modelling with detailed parameters for UE power saving. 
2. Traffic modelling for online gaming
Interactive real-time gaming is another traffic with small and random packet arrivals. 3GPP and NGMN already give some guidance for gaming modeling in [2] and in [3]. For example, the uplink and downlink gaming network traffic parameters according to [2] are in Table 1 and Table 2, respectively.
Table 1: Uplink Gaming Network Traffic Parameters
	Parameter
	Statistical Characterization

	Initial packet arrival 
	Uniform Distribution
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	Packet arrival
	Deterministic, 40 ms

	Packet size
	Largest Extreme Value Distribution (also known as Fisher-Tippett distribution)
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, a = 45 Bytes, b = 5.7
Values for this distribution can be generated by the following procedure:
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, where y is drawn from a uniform distribution in the range 
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Because packet size has to be integer number of bytes, the largest integer less than or equal to x is used as the actual packet size

	UDP header
	Deterministic (2 Bytes). This is added to the packet size accounting for the UDP header after header compression.


Table 2: Downlink Gaming Network Traffic Parameters

	Parameter
	Statistical Characterization

	Initial packet arrival 
	Uniform Distribution
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	Packet arrival
	Largest Extreme Value Distribution (also known as Fisher-Tippett distribution)
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Values for this distribution can be generated by the following procedure:


[image: image10.wmf](

)

y

b

a

x

ln

ln

-

-

=

, where y is drawn from a uniform distribution in the range 
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	Packet size
	Largest Extreme Value Distribution (also known as Fisher-Tippett distribution)

a = 120 Bytes, b = 36

	UDP header
	Deterministic (2 Bytes). This is added to the packet size accounting for the UDP header after header compression.


To verify the gaming model given in Table 1 and Table 2 by 3GPP [2], we carried out some tests for online gaming. The measured downlink packets size distribution and the Largest Extreme Value Distribution are depicted in Figure 1. The statistical characterization for DL UDP packets size matches Largest Extreme Value Distribution, also known as Fisher-Tippett Distribution. The average size is determined by the parameter, 
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, which are 45bytes and 120bytes for UL packets and DL packets, respectively. However, this is quite smaller than the measured results. According to the measured results, the average sizes for UL packets and DL packets are 130bytes and 220bytes, respectively. With updating the packet size 
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, it is in line with 3GPP gaming model. 
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Figur4e 4: Packets size distribution of online gaming

The measured downlink inter-packet arrival distribution and the Largest Extreme Value Distribution are depicted in Figure 2. The statistical characterization for DL inter-packet arrival distribution is similar to Largest Extreme Value Distribution, with the exception that inter-packet arrivals of less than 60ms. By Fisher-Tippett Distribution, the probability of packet arrivals of less than 60ms is always 0. However, the test results show that there is about 0.4% probability for <60ms packet arrivals. In our contribution in RAN1 #94bis [4], we propose to model the inter-packet arrival by two distributions. That is, for packet arrival of <60ms, the probability is 0.4%, i.e., packet arrival for any value from 0 to 59ms has fixed 0.4% probability; for packet arrival of >= 60ms, the probability is Fisher-Tippett Distribution. In this contribution, to simplify the modeling, we propose to reuse the inter-packet arrival model in R1-070674, since most of test packet arrivals match Largest Extreme Value Distribution.
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Figure 5: Packets arrival distribution of online gaming

Proposal 1: Reuse the 3GPP gaming model in R1-070674 with updating the packet size in Table 1 and Table 2.

Table 1: Uplink Gaming Network Traffic Parameters
	Parameter
	Statistical Characterization

	Initial packet arrival 
	Uniform Distribution


[image: image16.wmf]b

x

a

a

b

f

x

£

£

-

=

,

1

, 
[image: image17.wmf]ms

b

a

40

,

0

=

=




	Packet arrival
	Deterministic, 40 ms

	Packet size
	Largest Extreme Value Distribution (also known as Fisher-Tippett distribution)
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, a = 130 Bytes, b = 5.7
Values for this distribution can be generated by the following procedure:
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Because packet size has to be integer number of bytes, the largest integer less than or equal to x is used as the actual packet size

	UDP header
	Deterministic (2 Bytes). This is added to the packet size accounting for the UDP header after header compression.


Table 2: Downlink Gaming Network Traffic Parameters

	Parameter
	Statistical Characterization

	Initial packet arrival 
	Uniform Distribution
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	Packet arrival
	Largest Extreme Value Distribution (also known as Fisher-Tippett distribution)

PDF: 
[image: image23.wmf]b

a

x

e

b

a

x

x

e

e

b

f

-

-

-

-

-

=

1

, 
[image: image24.wmf]6

,

55

=

=

b

ms

a


Values for this distribution can be generated by the following procedure:
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	Packet size
	Largest Extreme Value Distribution (also known as Fisher-Tippett distribution)

a = 220 Bytes, b = 36

	UDP header
	Deterministic (2 Bytes). This is added to the packet size accounting for the UDP header after header compression.


To model the impact of packet delay, in R1-070674, the following is defined. Note that the delay requirement is suitable for both UL and DL packets.
	To simulate the random timing relationship between client traffic packet arrival and uplink frame boundary, the starting time of a network gaming mobile is uniformly distributed within [0,40 ms].

A maximum delay of 160 ms is applied to all uplink packets, i.e. a packet is dropped by the mobile station if any part of the packet has not started physical layer transmission, including HARQ operation, 160 ms after entering the mobile station buffer. The packet delay of a dropped packet is counted as 180 ms.

A mobile network gaming user is in outage if the average packet delay is greater than 60 ms. The average delay is the average of the delays of all packets, including the delay of packets delivered and the delay of packets dropped.


Proposal 2: The packet delay requirement for gaming in R1-070674 should also be considered.
3. Conclusion

In this contribution, we discuss the traffic models for online gaming and give the following observations and proposals:
Proposal 1: Reuse the 3GPP gaming model in R1-070674 with updating the packet size in Table 1 and Table 2. 

Proposal 2: The packet delay requirement for gaming in R1-070674 should also be considered.
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