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Discussion and Decision 
1 Introduction 
RAN enhancement for diverse data applications is agreed work item to study the problems associated with diverse range of data applications running in UE. The diverse range of data characteristics is assumed to be causing drain in UE battery and overhead in NW signaling. In this document we are highlighting some special characteristics which will help us understand the problem details clearly.  
2 Discussion 
It is assumed that diverse range of data applications running on UE can generate traffic which can be of diverse in nature. This diverse nature of data traffic may cause the drain in UE battery and signaling overhead in NW if existing mechanism in LTE are not flexible enough to accommodate the diversity. However it is important to understand the nature of problem and all the dimensions of it. There are certain details which can help us understand the problem scope to some extent. 
1. It has been studied [1] and found out that smartphone usage varies very significantly from one user to another user. Even for one single user the usage pattern varies drastically based on hour of the day. This implies that on top of diversity in the characteristics of applications there is one more level of diversity which are due to usage pattern. So we should infer that optimizations done for average case may actually make the solution ineffective for large section of user. However one good thing is that in LTE active DRX parameters are already user specific.
2.  Even though there is huge diversity in types of applications running in UE but still more than 60% of the traffic is because of HTTP and HTTPS [2][3]. Theoretical HTTP model was designed primarily from web browsing behavior point of view where as now the trend is such that the biggest portion of this traffic is attributed to multimedia and specifically video. This trend is only going to be more dominant in future.
3. As mentioned above the biggest contributor of traffic in smartphone comes from video and shown in [4] the inter arrival time for video is quite small. However there can be several factors that can affect the characteristics:
a. Hardware capability i.e. processing power and buffer of the UE. So if a UE is not able to process the data fast enough TCP connection can be paused and it is also possible that connection can be closed. Where as in a higher capability UE this may not happen when NW and video are kept same [5]. 
b. Mobile platform  such as Android or iOS themselves have different behavior for example Android 2.2 (used in model G2) doesn’t download the streaming data continuously rather it pauses the data every 10-20 sec. in anticipation to save battery assuming user might not see the whole video. Whereas iOS download the same video continuously as long as it has buffer available. As soon as buffer becomes full it pauses the TCP connection and can also close the connection [5]. 
c. Support of flash in UE also plays significant role in the characteristics of video download. As decoding complexity is high in flash and if MPEG4 is used for the purpose then packet size can differ a lot [5].  Web server provides different type of stream to different UEs depending on the decoder used in the UE. 
d.  Servers can select to send a stream with less data rate based on the NW throughput. Throughput in WiFi, 3G, LTE are different so the server can select different types of streams even for the same video. So while collecting traces for simulation we should use LTE traces otherwise traces will not be real representative for LTE NW.
e. As mentioned above that UE hardware capability matters a lot so LTE dongle connected with high performance laptop can give different traces than smartphone. 
Observation: Based on above discussion it is clear that there are diversity in data traffic characteristics of different applications running in a UE. As well as even for one single application (i.e. Video) there can be a lot of diversity in traffic characteristics depending on UE capability, platform, NW condition, decoder etc.
3 Conclusion

 It is discussed that there are diversity in data traffic characteristics of different applications running in a UE. As well as even for one single application (i.e. Video) there can be a lot of diversity in traffic characteristics depending on UE capability, platform, NW condition, decoder etc.
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