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1 Reason for Contribution

As the computing power of mobile device and the capacity of wireless network increase, mobile network game is wanted by the market, and the networking performance for improving in user experience is demanded by the game development company.

Against this market trend, the quality specification of network for game service is still not prepared because the network requirement of each mobile game which need different network performance is not defined.

At this time, the property and requirement of mobile network game should be generalized and analyzed with each game genre. Then the normalized performance table is prepared for the service provider (SP) and contents provider (CP).

SK telecom contributes this article to OMA GS WG for collecting the idea under consideration in OMA GS WG, because 3GPP suggested for making the normalized standard of network property and requirement.

2 Summary of Contribution
This article defines the series of requirement for mobile network game, refers the elements which influence that
SK telecom grasps network usage property, and investigates the requirement of network performance according to game genre. It is prepared the standard of network performance for mobile network game service.

3 Detailed Proposal

3.1 The factors of networking performance for mobile network game.

At this clause, the factors of networking performance for mobile network game are defined as latency and throughput. Each definition is as follow:

1) Latency: The time requirement of message transmission from one terminal to another.

- Latency means the time delay from one network, link, and equipment to another. It is changed by network circuit, equipment, and server’s burden which the network are consisted of.

On mobile device environment, the latency is decided by the distance of each terminal, the time delay of network hardware and the processing powers of terminal. 

The latency mainly occurs in the wireless section between mobile device and the base station and the management section of network message in mobile device.

- Because the increase of network message is proportional to operation of it, the performance bottleneck may be occurred by the network transmission more than its network processing capacity. This could cause the increase of latency.
The increase of game data transmission is proportional to the probability of data loss. This data loss could cause the increase of latency.

If the fragment occurs for the large amount of game data transmission, the fragmentation and de-fragmentation waste computing time and each fragment transmission make more several transmissions. That could cause the increase of latency.

2) Throughput: The amount of data transmission capacity per unit time
- Throughput is defined as the capacity of information transmission. It is expressed the maximum amount of data transmission capacity per unit time. Generally, the notation of throughput is bps (bits per second) or BPS (bytes per second).

- The game elements which influence throughput are the number of objects, the size of packet, and the frequency of packet, etc.

-  If the number of objects is n, the frequency and the amount of transmission are proportional to n2. Then it increase throughput which is proportional to the amount of transmission. If each fragment includes header, the required throughput increase more.

- The overhead to compute the transmission of data increase in proportion to be increased game data transmission frequency. The data transmissions more than the computing power of device causes the bottleneck of efficiency. That induces the decrease of throughput.
3.2 Performance Elements
The performance can be influenced by game data transmission unit and game data frequency for game and by MTU and data loss probability for network.
1) Game data transmission unit: the amount of data per one unit transmission

As the size of game data increase, latency increases and throughput decreases by fragmentation, retransmission per fragment, reordering, and de-fragmentation overhead.

2) Game data transmission frequency: the frequency of data transmission for game

As the frequency of game data transmission increase, latency increases and throughput decreases by fragmentation, retransmission per fragment, reordering, and de-fragmentation overhead.

3) MTU(Maximum Transmission Unit): the maximum data transmission unit without division of it.

MTU means the maximum data transmission unit without division of it. Smaller MTU can make more often fragmentation. Latency increase and throughput decrease by that.

4) Reliability: The proportion of successful data transmission from starting point to destination

If proportion of data loss or damage is less, it means high reliability. Lower reliability makes more retransmission and more de-fragmentation. Latency increase and throughput decrease by that.

3.3. The network property for game genre

At this clause, SK telecom investigates the network properties for game genre.

Network game processes with synchronizing the context shared by multiple network nodes. The way of sharing context and synchronizing is different for each game. But generally, the network properties for each game genre can be described below.

	game genre
	frequency of data transmission
	size of game data 
	remark

	MMORPG
	300ms ~ 500ms
	64byte ~ 1KB
	The time to transmit data is not regular, and the data frequency is higher from client to sever transmission than from server to client.

	FPS
	50ms ~ 200ms
	64byte ~ 256byte
	The data transmission occurs comparatively at regular intervals.

	Action, Sports
	50ms ~ 100ms
	64byte ~ 256byte
	Quick response of data transmission with smallest latency is demanded.

	Board/Puzzle
	Over 500ms
	32byte ~ 1KB
	A lot of data transmission is not demanded, but it is sensitive to data loss.

	RTS
	50ms ~ 100ms
	32byte ~ 1KB
	A lot of data transmission frequency is demanded, most data are broadcasted to each network node.


3.4. The elements of network performance for game genre.

According to the above, the elements of network performance for game genre are as follow:

	game genre
	maximum latency
	minimum throughput
	MTU
	reliability

	MMORPG
	300ms ~ 500ms
	32Kbps
	over 256Bytes
	Middle

	FPS
	Under 150ms
	16Kbps
	64Bytes
	Middle

	Action, Sports
	50ms ~ 200ms
	8Kbps
	64Bytes
	High

	Board/Puzzle
	Over 1000ms
	16Kbps
	32Bytes
	High

	RTS
	100ms ~ 300ms
	16Kbps
	64Bytes
	High


3.5. The amount of used network measurements for game genre
- The amount of used network measurements per game genre is as follow:

	Game Name
	Send/Receive
	Avg. Packets/sec.
	Avg. Packet

size (bytes)
	Avg. data size

transferred (bytes/sec)

	Special Force (FPS)
	Send
	7.1
	76
	546.8

	
	Receive
	7.1
	521
	3247

	Tantra (MMORPG)
	Send
	12.6
	1391
	16590

	
	Receive
	7.8
	60.7
	479.85

	KartRider (Racing/Action)
	Send
	43.17
	171.84
	7419

	
	Receive
	41.9
	176.6
	7408

	StarCraft (RTS)
	Send
	11.89
	62.14
	738.8

	
	Receive
	11.93
	61.77
	737.24


SK Telecom’s survey is above. SK Telecom would like to make progress in discussing about networking performance to service game while the game meet it’s needs of networking performance with each genre.

If the standard of network game development and service is arranged on the basis of this contribution, it is able to supply service provider and contents provider with this standard. And to can be used by standardization organization and operators
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5 Recommendation

To make an opinion of companies involved in OMA GS WG for this article. (After collecting the opinion of GS WG, this article is going to be sent to 3GPP in reply of 3GPP.)
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