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1 Introduction

In previous RAN2 meetings, some traffic characteristics and enhancements for diverse data application have been discussed [1-5], and metrics/traffic/mobility model for further evaluation is under email discussion. We think it is necessary to firstly survey the (potentially) popular services in current network and future LTE network, which could possibly bring great impact on LTE network, and then define corresponding traffic models and evaluation metrics. In this contribution, one of the popular services, i.e. instant message (IM) service, which has already brought great impact on CMCC’s networks is briefly introduced, and its potential impacts on future LTE network are discussed.
2 Discussion
2.1 Status of IM Service in China
Currently, IM service is becoming more and more popular in China. One of the typical IM services is Mobile QQ, which is very similar as MSN. And many young people like this IM service and use it almost everywhere at anytime, e.g. in the subway, bus, home and even during work. Besides the mobile QQ, there are other IM services, for example Fetion (an IM service operated by CMCC), mobile WangWang (a chatting tools for online shopping), etc. And during these years, the number of IM service users increase greatly. For example, it has been shown in a statistical report published by Tencent company (owner of Mobile QQ service) in 2010 that the total numbers of registered mobile QQ users and active mobile QQ users have reached about 200 million and 100 million respectively, while average number of simultaneously on-line users has reached about 20 million. The overall market share of IM service in China is shown in figure1, from which we can see that mobile QQ occupy more than half of the market share of IM service in China.
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Figure 1. Market Share of Mobile IM Service in China

2.2 Traffic Characteristics of IM Service
In this section, based on the statistics observed from the trace of users with mobile QQ traffic (some detailed statistics could be found in Annex), some characteristics of mobile QQ service could be summarized as follows:
· In some special areas, e.g. college and residential area, more than 50% mobile users use mobile QQ service. Normally, about 30%~50% users will use this kind of service; 

· Besides data packets, control signalling from application layer is also sent frequently, e.g. heart-beat packet and status update packet. In the old version of QQ service client, the heart-beat packet is sent once per 30 seconds, and the status update packet is sent on demand. In the new version, the heart-beat is updated once per 3 minutes and the status update packet will be sent together.
· The packet size is small, which is a stream of packets belonging to the same TCP or UDP flow. The average uplink packet size is about 100 bytes, while average downlink packet size is about 300 bytes.

· The inter-arrival time between two packets varies from less than 2 seconds to more than 2 minutes, and the average value is about 10~15 seconds.
2.3 Impact on Current Networks
Currently, the Mobile QQ service is mainly provided by GPRS/EDGE and UMTS networks. 
In CMCC’s GPRS/EDGE network, serious impacts on both control plane and user plane have been observed when a large number of users are using this kind of service. 
For control plane, this service consumes average 30%~50% CCCH resources in 2G network. In some areas, e.g. a commercial area of Nanjing City as shown in Figure 3, the amount of CCCH occupation reaches more than 60%, and as a result the resource for paging signalling becomes very limited. This is because data service channel in GPRS/EDGE is established by immediate assignment signalling, which is transferred by AGCH. On the other hand, AGCH is multiplexed with PCH, and the priority of AGCH is higher than PCH. Therefore, the paging signalling will be greatly impacted as the increase of Mobile QQ service will consume a large part of CCCH resources.
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Figure 2. CCCH consuming ratio in a commercial area of Nanjing city
As for user plane, almost 50%~70% PDCH is consumed by this service. This is because the mobile QQ service is characterized as small and bursty packets, and the PDCH resource in GPRS/EDGE network is allocated based on terminal capability, instead of service.  As a result, a large portion of PDCH is occupied by the mobile QQ service with a long release timer, but the utilization of radio resource is very low. The data rate per PDCH is indicated in Table 1. From the table we can see that, the data rate per PDCH for IM service, including mobile QQ and Fetion is about 0.03 MByte, which is much lower than that for HTTP and WAP services.
	Service
	User No.
	Data Rate (MB)
	PDCH No.
	Data Rate (MB) per PDCH

	HTTP
	34193
	3555.78 
	3567 
	1.00 

	WAP
	68038
	5519.16 
	11015 
	0.50 

	Mobile QQ
	19402
	568.65 
	21253 
	0.03 

	Fetion
	1236
	32.77 
	1145 
	0.03 


Table 1. Actual Data Rate per PDCH for Services in Commercial Area in Nanjing City
For UMTS system, some similar problems still exist. Although we could use some mechanisms to improve the radio resource efficiency, like allocating minimum 8kbps dedicated data channel for QQ. However, considering the data rate of this kind of service is only 2~3kbps, the efficiency of resource utilization is still low. Furthermore, the FACH has also been considered as an effective way to accommodate small data transmission. However, since FACH shares the physical channel with paging channel, the paging signaling will also be impacted when the number of IM service increases.
Furthermore, some other issues were raised in UMTS system. For example, the data service is preferable to be supported by HSDPA. However, only 24 on-line data service users are supported with the single carrier HSDPA configuration, and hence it is still difficult for HSDPA to support a large number of users using IM service simultaneously. 
2.4 Analysis of Potential Impact on LTE
In LTE system, it is expected that the efficiency of radio resources could be greatly improved by shared channel with smaller resource allocation granularity. Due to different design of control signalling and resource allocation mechanism, it is very likely that some issues encountered by GERAN and UMTS networks, e.g. lack of paging resource, will not exist anymore in LTE network. However, how to effectively support such kind of aperiodic and small data transmission service still worth being studied. To adapt the long inter-arrival time between packets (10-15seconds averagely), there are two possible options to support IM service in LTE network:
2.4.1 Releasing the RRC connection for IM service more frequently
Due to small packet size of IM message, i.e. around 100 bytes for uplink and 300 bytes for downlink, the data transfer could be completed in a short time and the RRC connection could be released very soon. However, since inter-arrival time between packets is 10~15 seconds on average, the initial access procedure may need to be re-performed frequently. In this way, some issues could be foreseen:

· The overhead of RRC connection establishment/release procedure is large compared with the data transmitted;

· Whether RACH resource is sufficient to support the initial access of IM service for a large number of UEs;

· Whether the control channel, e.g. PDCCH is sufficient to support a large number of UEs with small data transmission. 

2.4.2 Keeping the terminal in connected mode for a longer time
In this case, there is no need to perform RRC connection establishment every time when there’re packet-bursts including both data packets and controlling message from application level. However, it is necessary to evaluate the radio resources for keeping UE in connected mode, e.g. maintaining the uplink time alignment between IM bursts and necessary PUCCH resources. Therefore, some issues need to be considered:
· The power consumption at terminal side;

· In case of long inter-arrival time between packets of small size, whether RACH resource is sufficient if uplink time alignment of a large number of UEs needs to be maintained by initiating RACH procedure;

· Whether the control channel, e.g. PDCCH is sufficient to support a large number of UEs with small data transmission.
Proposal: It is proposed RAN2 to analyze the traffic characteristics of the instant message service, evaluate its potential impact on LTE network, and study possible enhancements if deemed necessary.
3 Conclusions
In this contribution, some traffic characteristics of IM service in China and its impacts on current mobile network are discussed, and the following proposal is provided:
Proposal: It is proposed RAN2 to analyze the traffic characteristics of the instant message service, evaluate its potential impact on LTE network, and study possible enhancements if deemed necessary.
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5 ANNEX
The following statistic was obtained from the trace data collected on Gb interface in EDGE network. 
a) The statistic of user number with mobile QQ traffic
	Cell
	Number of mobile QQ Users
	Total number of Users
	Ratio of mobile QQ Users

	Residential Area#1
	280
	481
	58.21%

	Residential Area#2
	206
	348
	59.20%

	Industrial Area#1
	77
	173
	44.51%

	Industrial Area#2
	90
	182
	49.45%

	Commercial Area#1
	65
	152
	42.76%

	Commercial Area#2
	41
	92
	44.57%

	College Area#1
	95
	217
	43.78%

	College Area#2
	104
	202
	51.49%


b) The statistic of inter-arrival time between packets for mobile QQ traffic

	Time Duration
	College Area #1
	College Area #2
	Commercial Area #1
	Commercial Area #2
	Residential Area #1
	Residential Area #2
	Industrial Area #1
	Industrial Area #2

	Less than 10 second (s)
	53.47%
	48.49%
	50.40%
	42.23%
	51.59%
	51.98%
	61.59%
	47.00%

	2-5s
	7.87%
	8.93%
	13.58%
	18.18%
	12.97%
	12.89%
	10.38%
	14.65%

	5-10s
	7.10%
	8.04%
	8.25%
	20.53%
	6.81%
	6.88%
	5.82%
	7.66%

	10-30s
	12.71%
	16.24%
	12.27%
	8.21%
	12.25%
	12.24%
	9.40%
	14.06%

	30s-1 minute (m)
	10.67%
	11.77%
	11.27%
	6.01%
	10.76%
	9.73%
	6.36%
	10.83%

	1-2m
	6.44%
	5.86%
	2.92%
	3.67%
	4.60%
	5.00%
	4.66%
	4.42%

	Others
	1.76%
	0.67%
	1.31%
	1.17%
	1.03%
	1.27%
	1.79%
	1.39%
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