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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. The reasons for this growth in traffic are the rapidly increasing use of smart phones and tablet like devices, and the proliferation of video and other applications that they support, as well as the use of USB modem dongles and personal hotspots 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, Person to person video, content sharing) rises, this trend of rapidly increasing data traffic is expected to continue and accelerate.

At the same time, there is a strong expectation to further improve the user experience of services like social networks, electronic business, Internet searching. Lower latency is one of the critical performance KPIs to meet for those services.
Simply redistributing S/P-GW and TDF closer to the RAN may resolve the above issues but may also multiply the number of interfaces to other network entities like MME, PCRF and charging systems, resulting in an impact on configuration and network management.
Hence, it seems desirable to study possibilities for a separation of S/P-GW and TDF functionality into user plane functions and control plane functions, so that the user plane functions can be placed flexibly (e.g. centrally or closer to the RAN) 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).
4
Objective

The objective of this study is to investigate and evaluate potential architecture enhancements for the separation of user plane functionality from control plane functionality in the EPC's S-GW, P-GW and TDF to further enable flexible (i.e. distributed or centralized) network deployment and operation.
The following aspects will be included:

· Study of functional separation between control plane and user plane functions of the S-GW, P-GW and TDF with regard to session management, policy and charging control, paging/buffering, LI, etc. while not affecting the functionality of the existing nodes subject to split.
· Study of the needed reference points between the separated control plane and user plane functions of the S-GW, P-GW and TDF and the corresponding procedures.
· Study of other necessary system modifications to support the separation of control plane and user plane of S-GW, P-GW and TDF, and to support the flexible deployment of the separated control plane and user plane.
· Evaluate and select candidate solution(s) for the above studies.
· If significant benefits are identified for some of the nodes, evaluate the need for standardisation of the selected solutions.
The solution evaluation should include a comparison with existing system.
UE and RAN shall not be impacted. No new reference points other than those  between S-GW's, P-GW's and TDF's corresponding control and user plane entities shall be introduced.
Except for S-GW, P-GW, TDF and interfaces between  their corresponding control and user plane functions, only those impacts to other EPC entities and interfaces that are essential to fulfil the above mentioned objectives could be allowed. The existing functions and interfaces should be leveraged in order to avoid or minimize change. No other impacts shall be introduced.
The outcome of this work shall not put any limitation on future architecture work, and shall be able to co-exist with existing EPC architecture and deployment.  Consistency with other 3GPP architecture ongoing work including the high level architecture principles triggered by SA1 SMARTER related WIs shall be assured as part of the evaluation process before starting normative work.
5
Service Aspects

No service aspects identified at the time of writing this WID.
6
MMI-Aspects

N/A

7
Charging Aspects

SA5 may be involved if needed.

8
Security Aspects

SA3 may be involved if needed.
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