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3
Justification

Mobile operators are seeing significant increases in user data traffic. For some operators, user data traffic has more than doubled annually for several years. Reasons for this growth in traffic are the rapidly increasing use of smart phones and tablet like devices, and the proliferation of data applications that they support, as well as the use of USB modem dongles for laptops to provide mobile Internet access using 3GPP networks. As the penetration of these terminals increases worldwide and the interest in content-rich multi-media services (e.g. OTT video streaming services) rises, this trend of rapidly increasing data traffic is expected to continue and accelerate.
At the same time, it is also a significant trend in many countries/regions to put service/application content closer to the end user (e.g. by using CDN). The purpose is to further improve the user experience of services like social network, electronic business, Internet searching. Lower latency is one of the critical performance KPIs to meet for those services. 

The positioning of the PGW (and SGW) closer to the RAN would reduce the costs of backbone network transmission and interconnection and may also improves the user experience (due to a potentially reduced round-trip-time). 

However, the number of PGWs would need to be increased significantly. This also means a multiplying of interfaces for other network entities like MME, PCRF and charging systems resulting in a strong impact on performance, configuration and network management.
Hence, it seems desirable to study possibilities for a separation of PGW and SGW functionality into user plane functions and control plane functions, so that the user plane functions can be placed flexibly (e.g. closer to the RAN) in a cost-effective way while the control plane functions could still remain centralized and continue to support the interfaces to the other network entities (like MME, PCRF, Charging Systems). 
This separation of gateway functionality would also enable an independent evolution of control and user plane functionality. This will benefit the network function virtualization since it allows scaling of CP and UP separately.  In addition, the user plane functionality can be easier adjusted to the demands of the permanent traffic increase. 
4
Objective

The objective of this study is to investigate architecture enhancements for the separation of user plane functionality from control plane functionality in the gateway (i.e. PGW and SGW) to further enable flexible, cost-effective network deployment and operation. 

The following aspects will be included in this study:

· Functionality separation between gateway control plane and user plane functions with regard to session management, policy and charging control, LI, etc. 
· Description of the reference point between the separated control plane and user plane functions of the gateway and its procedures. 
· Architecture impacts of mobility between gateway user plane functions.
· Impacts on interworking of gateway control plane functions with other network entities (e.g. MME, PCRF). 
The identified solutions are to be evaluated and compared with each other as well as with existing approaches for positioning the PGW flexibly (e.g. SIPTO). 
5
Service Aspects

The work will not impact specific services but is anticipated to have positive impact on service delivery.
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MMI-Aspects

N/A
7
Charging Aspects

The work may impact charging data collection and interaction between gateways and charging systems.
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