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1 Introduction

In GERAN#50 meeting, a new work item named GERANEMDA has been setup for the study of GERAN enhancements for mobile data applications (abbr. MDA)[1]. In order to study potential mechanisms which can ensure the network cope with all the traffic brought by diverse MDAs  and make efficient usage of the available resources, companies are encouraged to provide some inputs on the metrics and traffic models of the potential popular MDAs in current network and the near future. In this contribution, we briefly introduce the traffic model of a prevalent instant messenger (IM) service in China, and discuss the impacts it brought to China Mobile’s GSM network.
2 Discussion
2.1 Development of IM Service
Currently, mobile IM service is becoming more and more popular in China. One of the typical mobile IM services is Mobile QQ chatting, which is very similar to MSN. Many young people like Mobile QQ chatting, they prefer to use it rather than SMS as a communication tool to exchange information with friends, keep in touch with relatives, building new bonds and kill time. They chat on it in the subway, on a bus or even during work.  Besides Mobile QQ chatting, there are other mobile IM services as well, for example Fetion, Mobile WangWang, etc but none of them have enjoyed such a large user population as Mobile QQ chatting. Statistics published by Tencent Corporation who designs and owns Mobile QQ,shows that the number of registered mobile QQ users has already reached 200 million among which 100 million are active and about 20 million are simultaneously on-line(The figures were published in 2010).  Figure 1 indicates the market share of Mobile QQ in China. We can find that mobile QQ occupies more than half of the market share of mobile IM services in China.
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Figure 1. Market Share of IM Service in China

2.2 Traffic Characteristics of IM Service
In this section, the traffic characteristics of Mobile QQ chatting service are introduced. Data are collected from a certain hotspot area in China where the penetration of Mobile QQ chatting is relatively high. 
· According to characteristics of chatting behaviour, the traffic data packets are small and bursty, which is a stream of packets belonging to the same TCP or UDP flows. Besides traffic, control messages in application layer are sent more frequently, e.g. Heart beat packets and status update packets. In the old version client, the heart-beat packet is sent one time per 30 seconds, and the status update packet is sent on demand. In the new version client, it is updated as that status update packet is sent one time per 3 minutes, and since it can act as heart beat packet as well, no heart beat packets are sent any more..
· Packet size(TCP): The average size of uplink packet is about 94 byte, while that of downlink packet is about 287 byte.

· Activity size: which is the sum of the burst; it is about 225 byte for uplink and 710 byte for downlink on average.

· Activity length: which is the time duration of the burst, it is relatively small, normally not more than 2~3 seconds per burst
· Inter-arrival time: which is the gap between two adjacent bursts, it is relatively large, about 20 seconds.

· Activity time: which is the active time of on-line users, the average value is about 319 seconds ~480 seconds per hour.

The indication of characteristics for Mobile QQ chatting service are shown in figure 2.
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Figure 2. Characteristic Indication of QQ Service

Proposal 1: GERAN should consider Mobile QQ chatting service and its traffic characteristics as above in further evaluation and discussion in this work item.

2.3 Impact on Current Network
Currently, the Mobile QQ service has mainly been provided by GPRS/EDGE network. Almost 30%~50% users in the network are using this service.
For GPRS/EDGE network, serious impacts are caused on both control plane and user plane when there are a large number of  Mobile QQ users. 
2.3.1 Impacts on control plane

Whenever a mobile QQ user needs to send a burst, the network should allocate a TBF to him. The TBF will be released when all the packets belonging to the burst have been sent out and can only be held for a configurable delay timer which can be set to 5 seconds at maximum. When the average inter-arrival time is about 20 seconds, a mobile QQ user will access the network every time he needs to send a burst causing a large consumption of RACH and AGCH resources. For a downlink burst, either AGCH(MS is in ready state) or an extra PCH channel(MS is in standby state) shall be assigned which adds to the consumption of CCCH channel. 
Statistics from Shenzhen shows that the amount of immediate assignment signalling for Mobile QQ service is 5 to 10 times that of downloading and web browsing services on a per user basis(Figure 3). Mobile QQ chatting service averagely consumes 30%~50% CCCH resources in 2G network, and in Jiangsu province as shown in Figure 4, the CCCH consumption by data services reaches more than 50%, and among that more than 60% is consumed by Mobile QQ. The service causes a high CCCH load and serious paging congestion for both voice and other data services(Figure 5). On the other hand, the amount of traffic generated by Mobile QQ is relatively small compared to other data services (Table 1) leading to a low CCCH resource efficiency. .
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Figure 3. CCCH consumption statistics(Shenzhen)       Figure 4. CCCH Consuming Ratio in Commercial Area( Nanjing)
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Figure 5. Mobile QQ caused a large amount of congested paging, delayed paging and rejected immediate assignments(Suzhou)
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Figure 6. data services cause high CCCH load(Shenzhen) 
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Table 1. traffic devotion of different data services in GSM network(Jiangsu)
Proposal 2: GERAN should study mechanisms to improve CCCH resource efficiency for Mobile QQ and other IM services of similar traffic characteristics in further evaluation and discussion in this work item.
2.3.2 Impacts on user plane
Currently, the PDCH channels in GPRS/EGPRS system are allocated according to MS class. Thus, no matter what and how many type of services are being used, a Class 10 mobile station (which is a typical MS class in China Mobile’s network) is always allocated with 4 PDCH channels on the downlink. This is one of the main reasons which result in different PDCH utilization efficiency for different service types. Table 2 shows the average number of PDCH channels allocated to different data services and the corresponding PDCH utilization efficiency on both directions in a certain hotspot in Henan province. It can be seen that all types of services are allocated with 3 to 4 PDCH channels, but the ones with small and bursty traffic (e.g. Mobile QQ, Mobile Fetion) have extremely low PDCH utilization efficiency compared to FTP downloading and HTTP.
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Table 2. average number of allocated PDCH channels and PDCH efficiencies of different data services(Henan)
Table 3 shows the average traffic volume per PDCH channel of 4 typical data services collected during a long period of time in a university and a commercial area in Jiangsu province. 
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Table 3. PDCH consumption ratio and average traffic volume per PDCH of different data services (Jiangsu)
We can see that Mobile QQ has occupied more than 50% PDCH channels among all services which is due to frequent request and release of a maximum number of PDCH channels the MS class can support. but the total traffic volume it devotes is only less than 20% resulting in a extremely low network utilization efficiency.

Moreover, Mobile QQ performs a high intensive of small data transmission. Frequent burst of packet transmission increases the control blocks on PDCH. The bandwidth consumed by PACCH signalling is higher comparing other legacy applications.
Proposal 3: GERAN should study mechanisms to improve PDCH utilization efficiency and network utilization efficiency for Mobile QQ and other IM services of similar traffic characteristics in further evaluation and discussion in this work item.
3 Conclusions
In this contribution, the traffic characteristics of a popular IM service(Mobile QQ) and its impact on the existing GSM network in China is analyzed, and the following proposal and conclusions are provided.
Proposal 1: GERAN should consider Mobile QQ chatting service and its traffic characteristics as above in further evaluation and discussion in this work item.

Proposal 2: GERAN should study mechanisms to improve CCCH efficiency for Mobile QQ and other IM services of similar traffic characteristics in further evaluation and discussion in this work item.
Proposal 3: GERAN should study mechanisms to improve PDCH utilization efficiency and network utilization efficiency for Mobile QQ and other IM services of similar traffic characteristics in further evaluation and discussion in this work item.
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5 ANNEX
Statistics of Mobile QQ chatting application from real network:

	No
	Actions
	LLC traffic UL（byte）
	RLC traffic UL（byte）
	LLC traffic DL（byte）
	RLC traffic DL（byte）

	1
	Log on
	2056
	2478
	1873
	2549

	2
	Add friends
	310
	449
	342
	651

	3
	Accept invitation
	714
	1093
	774
	1516

	4
	Delete friends
	155
	205
	139
	305

	5
	Be added as friends
	155
	244
	139
	305

	6
	Sending message(10 bytes)
	280
	263
	294
	527

	7
	Sending message(10 bytes)
	195
	285
	139
	301

	8
	Sending message(50 bytes)
	275
	367
	139
	267

	9
	Sending message(50 bytes)
	275
	367
	139
	301

	10
	Sending message(100 bytes)
	371
	491
	139
	305

	11
	Sending message(100 bytes)
	371
	491
	139
	305

	12
	receiving message(10 bytes)
	62
	82
	117
	581

	13
	receiving message(10 bytes)
	62
	82
	125
	522

	14
	receiving message(50 bytes)
	62
	82
	205
	663

	15
	receiving message(50 bytes)
	68
	123
	205
	331

	16
	receiving message(100 bytes)
	62
	82
	309
	786

	17
	receiving message(100 bytes)
	62
	82
	309
	616

	18
	Sending picture of 16Kbytes
	20360
	22605
	2369
	3059

	21
	Sending picture of 18Kbytes
	967
	1394
	1205
	1671

	19
	Sending picture of 20Kbytes
	24943
	27645
	2877
	3871

	20
	Sending picture of 24Kbytes
	29174
	32189
	2555
	3498

	22
	Idle test for 5 minutes
	564
	856
	636
	1411

	23
	Log out
	201
	287
	201
	425

	24
	Re Log on
	913
	1299
	990
	1438

	27
	Check friends’ profile
	5726
	6591
	10422
	11932

	28
	Check friends’ profile
	5194
	6223
	9778
	11147
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High CCCH load cells caused by data services
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