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1   Introduction
In RAN#71 meeting, the SI: Study on Context Aware Service Delivery in RAN for LTE was approved. And the objective of the study item [1] is to:

 -
Study and if possible identify the use cases and requirements for Context Aware Service Delivery
-
For more efficient use of resources and better user experience (e.g., saving battery life, shorter E2E delay, and etc);
-
Study and analyse the potential impact to architecture, protocol, and signalling to support Context Aware Service Delivery in E-UTRA 
-
How E-UTRAN could acquire service specific information;
-
How E-UTRAN could support RAN based local cached delivery, local breakout;

-
How E-UTRAN could support RAN optimizations based on context awareness.
In this contribution, we list the possible use cases for context aware service delivery.
2   Discussion

The Quality of Service (QoS) parameters are defined as guidelines for RAN scheduling and service provision, which is quite semi-static. The current service transport procedure is shown in Figure 1.  For now, the network side can get the service information thought the Rx interface and create the QCI of the service based on it. Because the service requirements always vary during the lifetime of the connection and the RAN can just get the semi-static QCI, which may lead to network resource wastage and worse user experience. 
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Figure 1 Current Service Transport Procedure

To fill the gap between network capability and the diverse service requirements, the network should have sufficient service information to enable better network configuration and provide the expected experience for the multiple services. In general, RAN is the critical factor to improve the QoE of service through radio resource allocation. It is necessary that the RAN gets service information in real time to provide suitable dealing to meet service requirements of different phase.
Proposal 1: it is necessary that the RAN can get the application layer information of the UE.
Currently, video becomes the fundamental service of mobile networks which is expected to take majority of 4G/5G bandwidth.  The evaluation scheme of video has been proposed to reflect the user experience and which can also be used to evaluate the competitive power of the service provider/operator, e.g. QoE reporting. Except that, on-line game is another popular service which requires the very sensitive E2E delay and grows up gradually these years. Meanwhile, a lot of UE information is taken into account in application layer which can be used to provide better user experience and terminal performance. So from network side, the following use cases could be considered for video, game and UE information collection.
Example 1: Video Optimization with context awareness
Video becomes the fundamental service of mobile networks and according to [2], mobile video made 45% of all mobile data traffic in 2014 and is predicted to increase to 62% by 2019. Moreover, based on world-wide measurement surveys to LTE networks, there is still big room for optimizing video streaming delivery, e.g. improvement of user experience. 

The Video QoE parameters include initial delay, average re-buffering duration, re-buffering frequency, re-buffering times and etc. With awareness of Video QoE parameters, RAN could be able to optimize the scheduling algorithm to improve the user experience and cell throughput.

Awareness of some parameters from Video application layer can help to improvement video QoE sufficiently. An example is awareness of status of buffer status and playing status including initial buffering, playing, re-buffering and play end. With distinguishing different buffer status and playing status, RAN could be able to optimize the scheduling algorithm for each status to improve the video QoE. Another example is some packets are important, and delay transmission of these packets will impact video QoE. Identifying and prioritized scheduling the important packets should also need to be studied in the SI.
3GP-DASH (Dynamic Adaptive Streaming over HTTP) has been discussing since R10 in SA4. However, RAN is not involved based on existing solutions. Involving RAN to support DASH may be helpful.
Example 2: Online gaming optimization
In current network, near 85% uplink TCP packet is TCP ACK which is about 40~80bytes and 80% of service is based on TCP. One example is online gaming. Online gaming is another popular service in mobile network which is quite sensitive with the E2E delay. At the cell edge, the E2E delay will be increased with the prolonging of RTT. By identifying the game flow, the network can ensure the transmission priority and also optimize the TCP/IP to reduce the E2E delay.
Example 3: UE information collection

With the development of the smart UEs, more and more UE information becomes important in providing better user experience and improve the terminal performance.  For example, the sensors of the UE can give some useful information (e.g. direction and velocity of movement) for the RAN to help evaluate the track of the UE which can be used for better HO decision, better data scheduling and so on. 
Based on the analysis above, it is proposed that

Proposal 2: it is proposed to discuss and capture the use cases and requirements for Video optimization with context awareness, online game optimization and UE information collection.
3   Conclusion

In this contribution, we list the possible use cases and requirements for context aware service delivery, which mainly covers the service of video, online game and UE information. Based on the analysis above, it can be seen that the context aware can improve network resource utility and bring better user experience. So it is proposed that,
Proposal 1: it is necessary that the RAN can get the application layer information of the UE.
Proposal 2: it is proposed to discuss and capture the use cases and requirements for Video optimization with context awareness, online game optimization and UE information collection.
The corresponding TP is also provided in R3-160631.
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