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Abstract of the contribution: This contribution proposes to add a section to TR 23.882 and a solution option to capture the key issue of CP and UP separation. The contribution proposes to create two entities in the core-network (AGW-CP, AGW-UP).
Discussion

Control-plane and user-plane separation has been one of the key architecture design components of 3GPP. Currently in TS 23.882, there are three functional entities in the core-network, the Inter AS Anchor, MME and UPE with the TS stating that the separation of MME/UPE is for FFS. The objective of this contribution is to create a section in the TS to capture the issue of whether there are two separate entities, one for control plane and another for user-plane with an open interface between them or only one entity that includes both the control-plane and user-plane without a open interface between them. 
Proposal

The following text is proposed to be added to TR 23.882
7.x
Key issue – Separation of CP & UP in core network
7.x.1
Description 
This key issue is to capture if there are two separate entities in the LTE core network, one for control-plane and another for user-plane with an open interface between them or a single entity that contains both the user-plane and control-plane.
7.x.1 Alternative Solution A
In this solution, there are separate control-plane and user-plane entities in the core-network with an open-interface specified between them. The control-plane entity is called AGW-CP (access gateway-control plane) and the user-plane entity is called AGW-UP (access gateway-user plane).  A one-to-one mapping of AGW-CP to AGW-UP is not required, i.e., there can be different number of AGW-UPs and AGW-CPs catering to a particular network. From an implementation perspective, AGW-UP and AGW-CP can be implemented in one entity, in which case the interface between AGW-UP and AGW-CP would be an internal interface. However, the single entity will need to support interfaces to external AGW-UP and AGW-CP entities. The motivation for this architecture is provided below
Optimized equipment location: Since the UP and CP network elements do not need to be physically co-located and the number of UP elements and CP elements can be different, for eg. one AGW-CP and multiple AGW-UP, the AGW-CP and AGW-UP can be placed at optimized locations to reduce latency. For example, because a lot of the calls tend to be local in nature, we can have the UP network elements closer to the edge of the network so that the user traffic can be switched locally and not transported over long distances in the wireline network.
Independent scaling and migration of AGW-CP and AGW-UP: Separating these two functionalities into different network elements will allow the operator to scale these two functions independently on an as-needed basis. The capacity limits of AGW-UP will depend on issues such as, data-rates of users connected to ENBs under the AGW-UP, number of tunnels to supports, intra-LTE tunnel-movement frequency and per-packet QoS & charging functionality. The capacity limits of the AGW-CP will depend on issues such as, idle-mode transition frequency of mobiles, ciphering of control-plane traffic, context-storage requirements. The parameters on which the capacity of AGW-CP and AGW-UP will depend on different issues and hence AGW-CP and AGW-UP can be sized and scaled independently. 
The separation enables the independent migration of the CP and UP entities independent of each other. For example, AGW-UP can be upgraded if more efficient tunnelling schemes or network processors become available independent of AGW-CP. 
Cost advantages of re-using AGW-UP across different technologies: By separating the CP from UP, the LTE specific functionality to the AGW-CP and the functionality of AWG-UP is kept generic. Thus the AGW-UP could be reused across technologies hence increasing the market-base of the AGW-UP resulting in reduction of cost and a steeper technology-migration curve. 
The following figure shows the network-entities and the reference points between the entities for the architecture with core-network CP and UP functionalities in separate entities. The grouping of functions into the AGW-UP and AGW-CP are discussed in the key issues section of Functions in evolved core network. 
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Figure x. Network entities and interfaces for CP and UP separation architecture in core network.
Note: The names for the  entities and interfaces are placeholders to be resolved in the meeting.
7.x.1 Alternative Solution B
E-Node-B





AGW-UP





AGW-CP








AGW-CP





AGW-UP





HSS





S1c





S1u





Rc





Ru





Ruc








AAA











3GPP

SA WG2 TD


