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Use case analysis for GERANEMDA
1 Introduction
One of the objectives in SI [1] is to identify the impacts, especially in the resource efficiency perspective, on GERAN network introduced by current mobiles data applications. This paper focus on the analysis of the use cases “frequent small packet transmission” which is also included in SA1 TR22.801.
2 Frequent small packet transmission
As described in TR22.801 sec 5.1, one typical character of a lot of popular mobile applications is production of frequent small packets which is different comparing legacy HTTP/WAP browsing service. And the trend of small packets is expected to be exacerbated as status messages, location messages, instant messages, and keep alives etc. 
One typical small packet application is IM because IM produces a lot of small packets and the interval between two packet bursts is short. The traffic characteristics of mobile QQ, a popular IM application in China, can be used to analyze the detailed traffic profile for IM application.
The traffic characteristics are collected from the living network for Mobile QQ, a typical IM application, as analyzed in [2] [3]. Based on these traffic characteristic, common traffic profile is concluded in section 2.1 and impacts analysis are included in section 2.2 and 2.3.
2.1 Traffic Analysis
The indication of characteristics for Mobile QQ chatting service of a single user is shown in figure 1[2].
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Figure 1 Characteristic Indication of QQ Service

Based on the information provided in [2], the traffic profile is concluded as following.
· 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.
· Most of DL and UL packets (TCP) have small size, and the packet size of UL is generally smaller than that of DL. Exclude the TCP/IP header, the CDF of packet size can be concluded according to the trace in the live network. In the UL, about 50% UL packet are smaller than 50 Bytes and about 90% UL packets are smaller 200Bytes. In the DL, about 50% DL packet are smaller than 80 Bytes and about 30% DL packets are smaller than 250 Bytes.
· Activity length: the time duration of the burst, it is relatively small, normally not more than 2~3 seconds per burst. This time duration starts from the first message sent from the sender to the last message received by the sender and may include several message exchange between client and the server triggered by one chatting, heart beat or status update message.
· Inter-arrival time: the gap between two adjacent bursts. The inter-arrival time between two bursts varies from less than 2 seconds to more than 1 minute. And there is no much difference between DL and UL inter arrival time. About 80% of inter arrival of time is below 10 second and 90% is below 30 second.
· Activity time: the active time of on-line users, the average value is about 319 seconds ~480 seconds per hour, which is the sum of all activity lengths for a single user within one hour. 
And from the details of different messages in annex, additional characters can be concluded as following:

· MO and MT chatting messages exist simultaneously.

· For MO chatting message, the downlink LLC data is same (i.e. 139 byte) irrespective the size of uplink chatting message, and for MT chatting message, the uplink LLC data is same (i.e. 62 byte) irrespective the size of downlink chatting message.

Usually, some action from user such as login and log out behaviour (e.g. pressing login button after input the user name and password) will generate some several messages. Thus we can assume that:
· There are several messages need to be exchanged between the client and the application server for some action like login and log out. For login procedure, there are more than 6 messages transmitted per direction and following is an example of messages transmission in figure 2.

[image: image2.emf]client

Application 

server

Log in request

Log in accept

Password check request

Password accept

Log in

ok

Buddy list message request

Buddy list message response

Online buddy list request

Online buddy list response

……

Close login window request

Close login window response


Figure 2 Login procedure for Mobile QQ
2.2 Impacts on GERAN resource efficiency
Based on the traffic profile analyzed above, the GERAN network efficiency may decrease due to the traffic generated by IM application.

Whenever an IM user needs to send a burst triggered by a button action such pressing login button or sending button after typing the chatting message, 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 10 seconds, an IM 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. 
Usually, the PDCH channels in GPRS/EGPRS system are allocated according to MS multislot class. For small packet transmission, frequent TBF establishment and release of PDCHs would result in low LLC throughput per PDCH. And in a TBF life, the activity period is much shorter than the idle period which also results in low LLC throughput per PDCH.
Due the small packet exchanged between client and application server, a lot of PACCH message would be required which decrease the PDCH efficiency, for example the blocks occupied by the ack/nack messages for RLC blocks and TBF establish/release/reconfigure messages. 
And in [2], a lot of data from living network shows that the small packet transmission, especially the IM application, impacts on the user plane and the control plane much.
2.3 Conclusion for analysis

Based on the analysis above, mobile data application with frequent small packet character causes the degradation of the resource efficiency.

On control plane impact: frequent small packet transmission causes a high CCCH load and potential paging congestion. On the other hand, the data amount of traffic is relatively small compared to other data services which leading to a low CCCH resource efficiency.
On user plane impact: frequent small packet transmission results in a low PDCH efficiency including the low PDCH throughput.
3 Conclusion
This contribution uses IM application as a typical example of the frequent small packet transmission, and concludes the traffic profile by analyzing the traffic characteristics and analyzes the impacts on CCCH efficiency and PDCH efficiency. It is proposed to include this contribution into the TR to describe the use case for this study.
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