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1
Introduction
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 would also multiply the number of interfaces to be configured towards other network entities like MME, PCRF and charging systems, resulting in an impact on configuration and network management.

However, a separation of S/P-GW and TDF functionality into user plane functions and control plane functions would address all aspects above. In addition, a flexible placement of user plane functions (e.g. centrally or closer to the RAN) would be enabled 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).
2
Description
TS 23.214 [n1] specifies the stage 2 level functionality for control and user plane separation of EPC's SGW, PGW and TDF. Updates to procedures in other specifications (TS 23.401 [n2], TS 23.203 [n3], TS 23.402 [n4] and TS 23.060 [n5]) are described therein as well.

The overall functionality provided by the SGW, PGW and TDF is not changed and none of the other EPC entities is affected, which means:
-
Interworking with networks not applying control and user plane separation works as without it (i.e. in case of roaming scenarios);

-
Separated network entities can be deployed together with network entities that are not separated within the same network;
-
Deployment of Separated network entities does not require any updates for UE or Radio Access Network.

The following figure shows the architecture reference model in the case of separation between control plane and user plane and covers non-roaming as well as home routed and local breakout roaming scenarios. Only the complementary aspects of the architecture reference models specified in TS 23.401 [n2] clause 4.2 and TS 23.402 [n4] clauses 4.2.2 and 4.2.3 for GTP-based interfaces are shown in this figure.
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Figure 1: Architecture reference model with separation of user plane and control plane for non-roaming and roaming scenarios

NOTE 1:
The -C or -U suffix appended to S2a, S2b, S5 and S8 reference points refer to the control plane and user plane components of those interfaces.

NOTE 2:
For S2a, S2b, S5 and S8 reference points, this architecture reference model is only supported with GTP-based interfaces. PMIP-based interfaces and S2c interface are not supported.
NOTE 3:
The usage of a combined SGW/PGW documented in TS 23.401 [n2] is also possible in a deployment with separated control and user planes.
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