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1 Introduction
The booming development of MBB services brings new challenges for LTE network and the diverse user services of MBB raise new requirements, for example, short E2E delay, high QoS. To cope this booming and to better use the radio network resources, operators have to consider adequate and future proof new solutions.

This contribution discusses some of these challenges and concludes with a proposal for new study to address these challenges.

2 Discussion
The usage of broadband services via mobile devices (such as smart-phones and tablets) is becoming increasingly popular. Globally, the demand for broadband wireless communications is increasing dramatically every year. A major factor contributing to this growth is the ever-growing number of users subscribing to broadband Internet services using their mobile wireless devices. This is becoming even more phenomenal with the deployment of mobile bandwidth demanding services like augmented reality and virtual office applications. For operators, the challenge to realize these services not only lies in the provision of high-data rate communication links for mobile terminals, but also in the fact that these services require low-latency transmissions and high consumption of backhaul link resource, especially when considering a typically centralized deployment mode of the core network. In general, to satisfy mobile broadband user experience, current LTE user data delivering network has to face and resolve the following challenges:
· Long E2E delay to deliver mobile content due to multi-hopping data forwarding.
· High Service load in the backhaul and CN (e.g., PDN GW and SGW) due to centralized node deployment.
· RAN is not aware of user side necessary information, e.g., service type, user preference.
Observation 1: Operators are facing more and more challenges in providing mobile broadband services due to high-data rate and low latency requirements and also due to network backhaul link constraint.
To resolve these above LTE network challenges and to satisfy diverse user experience, according to network deployment scenarios, operators may rely on different solution levels to optimize user data processing and delivering, such as RAN data caching, local breakout and local switching. RAN data caching allows the network to fetch popular content locally. And local breakout and local switching facilitate the bypass of core network for certain traffic.
Observation 2: Based on network deployment scenario, operators may look to solutions such as RAN data caching, local breakout and local switching to satisfy various user service requirements.
On the other hand, there is an increasing need to support mobile App performance beyond just mobile content delivery to the browser. Increasingly users are moving away from digesting content on desktops and are migrating to mobile device usages, which are a combination of Mobile WEB and Mobile Apps. How to intelligently adapt to these new user services and provide consistent experience under diverse scenarios is another challenge for traditional cellular network. This intelligent adaptation requires a cross-layer optimization based on service context information. 
Note this kind of cross-layer optimization is also considered as a starting point of the emerging business model for mobile operators. It can enable an opportunity for operator to participate in the application innovation and provide better user experience.
Observation 3: As users are moving away from digesting content on desktops and are migrating to mobile device usages, which are a combination of Mobile WEB and Mobile App, operators also have to deal with how to intelligently adapt to these new user services and provide consistent experience under diverse scenarios.
Observation 4: To intelligently adapt to these new user services and provide consistent experience under diverse scenarios, cross layer optimization appear to be possible solution to operators.
Voice was the major service and 3GPP defined voice specific cross-layer optimizations for 3G and 4G. Video will take majority of mobile bandwidth. Video is a key source to further increase the ARPU for operators. So, it is worthwhile to define deep optimization for video. MPEG and 3GPP SA4 have been considering cross-layer optimizations by RAN and App mutual aware, e.g. network assisted DASH, video-aware scheduling. 3GPP RAN WGs should study practical ways of supporting cross-layer optimizations for video.

Observation 5: It is worthwhile to define deep optimizations for video.
In addition to all these challenges, in order to satisfy user data and service quality requirements, operators have to utilize network vendor proprietary solutions. In such case operators with inter-vendor network deployment cannot use these solutions at will in such deployment to efficiently deliver user data content. Therefore, to fill the gap between current LTE network capability and the diverse user service requirements in future network, we are proposing to further study the Context Aware Service Delivery in RAN.
Observation 6: With all these challenges, to satisfy user service experience, operators have to, in almost every scenarios, consider network vendor proprietary solutions. These solutions do not work with multi-vendor deployment, which is another challenge to operators.
These network vendor proprietary solutions either require extensive DPI for user plane packets or private interface to content server. It is possible to have UE assistance to enable more efficient cross-layer optimizations and caching.

Observation 7: It is possible to have UE assistance to enable more efficient cross-layer optimization and caching.
Therefore, 
Proposal 1: To fill the gap between current LTE network capability and the diverse user service requirements in future network, RAN plenary is kindly asked to approve a new study Item which may consider the bullets as objectives:
· Study and identify the use cases and requirements for Context Aware Service Delivery in E-UTRA
· For more efficient use of resources and better user experience (e.g., saving battery life)

· To facilitate the innovation of new applications leveraging the unique RAN capabilities (e.g., local cache, local break-out, local switching, etc.)

· Study and analyze architecture, protocol, and signaling to support Context Aware Service Delivery in E-UTRA 
· For E-UTRAN to acquire user specific, application oriented information, such as service preference, user habit, service popularity, etc.

· For E-UTRAN to provision RAN based applications oriented services, such as local cached delivery, local breakout, local switching, etc.
3 Conclusion

This contribution discusses the necessity of new study item addressing challenges such as: 
· Long E2E delay to deliver mobile content due to multi-hopping data forwarding.
· High Service load in the backhaul and CN (e.g., PDN GW and SGW) due to centralized node deployment.
· RAN is not aware of user side necessary information, e.g., service type, user preference.

The contribution concludes with the following observations and proposal:
Observation 1: Operators are facing more and more challenges in proving mobile broadband services due as high-data rate and low latency requirements and also due to network backhaul link constraint.
Observation 2: Based on network deployment scenario, operators may recur to solutions such as RAN data caching, local breakout and local switching to satisfy user service different requirements.
Observation 3: As users are moving away from digesting content on desktops and are migrating to mobile device usages, which are a combination of Mobile WEB and Mobile App, operators also have to deal with how to intelligently adapt to these new user services and provide consistent experience under diverse scenarios.
Observation 4: To intelligently adapt to these new user services and provide consistent experience under diverse scenarios, cross layer optimization appear to be possible solution to operators.
Observation 5: It is worthwhile to define deep optimizations for video.
Observation 6: With all these challenges, to satisfy user service experience, operators have to, in almost every scenarios, consider network vendor proprietary solutions. These solutions do not work with multi-vendor deployment, which is another challenge to operators.
Observation 7: It is possible to have UE assistance to enable more efficient cross-layer optimization and caching.
Proposal 1: To fill the gap between current LTE network capability and the diverse user service requirements in future network, RAN plenary is kindly asked to approve a new study Item which may consider the bullets as objectives:

· Study and identify the use cases and requirements for Context Aware Service Delivery in E-UTRA
· For more efficient use of resources and better user experience (e.g., saving battery life)

· To facilitate the innovation of new applications leveraging the unique RAN capabilities (e.g., local cache, local break-out, local switching, etc.)

· Study and analyze architecture, protocol, and signaling to support Context Aware Service Delivery in E-UTRA 
· For E-UTRAN to acquire user specific, application oriented information, such as service preference, user habit, service popularity, etc.

· For E-UTRAN to provision RAN based applications oriented services, such as local cached delivery, local breakout, local switching, etc.
